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COMPOUNDS AND METHODS FOR THERAPY

AND DIAGNOSIS OF LUNG CANCER

TECHNICAL FIELD

The present invention relates generally to compositions and methods for the

treatment and diagnosis of lung cancer. The invention is more specifically related to

nucleotide sequences that are preferentially expressed in lung tumor tissue, together with

polypeptides encoded by such nucleotide sequences. The inventive nucleotide sequences and

polypeptides may be used in vaccines and pharmaceutical compositions for the treatment and

diagnosis of lung cancer.

BACKGROUND OF THE INVENTION

Lung cancer is the primary cause of cancer death among both men and women

in the U.S., with an estimated 172,000 new cases being reported in 1994. The five-year

survival rate among all lung cancer patients, regardless of the stage of disease at diagnosis, is

only 13%. This contrasts with a five-year survival rate of 46% among cases detected while

the disease is still localized. However, only 16% of lung cancers are discovered before the

disease has spread.

Early detection is difficult since clinical symptoms are often not seen until the

disease has reached an advanced stage. Currently, diagnosis is aided by the use of chest x-

rays, analysis of the type of cells contained in sputum and fiberoptic examination of the

bronchial passages. Treatment regimens are determined by the type and stage of the cancer,

and include surgery, radiation therapy and/or chemotherapy. In spite of considerable research

into therapies for the disease, lung cancer remains difficult to treat.

Accordingly, there remains a need in the art for improved vaccines, treatment

methods and diagnostic techniques for lung cancer.

SUMMARY OF THE INVENTION

Briefly stated, the present invention provides compounds and methods for the

therapy of lung cancer. In a first aspect, isolated polynucleotide molecules encoding lung
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tumor polypeptides are provided, such polynucleotide molecules comprising a nucleotide

sequence selected from the group consisting of: (a) sequences provided in SEQ ID NO: 1-3,

6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82,

84,86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157,

158, 160, 167, 168 and 171; (b) sequences complementary to a sequence provided in SEQ ID

NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78,

80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153,

154, 157, 158, 160, 167, 168 and 171; and (b) sequences that hybridize to a sequence of (a) or

(b) under moderately stringent conditions.

In a second aspect, isolated polypeptides are provided that comprise at least an

immunogenic portion of a lung tumor protein or a variant thereof. In specific embodiments,

such polypeptides comprise an amino acid sequence encoded by a polynucleotide molecule

comprising a nucleotide sequence selected from the group consisting of (a) sequences recited

in SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73,

74, 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-

151, 153, 154, 157, 158, 160, 167, 168 and 171; (b) sequences complementary to a sequence

provided in SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-

69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133,

142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 and 171; and (c) sequences that

hybridize to a sequence of (a) or (b) under moderately stringent conditions.

In related aspects, expression vectors comprising the inventive polynucleotide

molecules, together with host cells transformed or transfected with such expression vectors

are provided. In preferred embodiments, the host cells are selected from the group consisting

of E. colU yeast and mammalian cells.

In another aspect, fusion proteins comprising a first and a second inventive

polypeptide or, alternatively, an inventive polypeptide and a known lung tumor antigen, are

provided.

The present invention further provides pharmaceutical compositions

comprising one or more of the above polypeptides, fusion proteins or polynucleotide

molecules and a physiologically acceptable carrier, together with vaccines comprising one or
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more such polypeptides, fusion proteins or polynucleotide molecules in combination with an

immune response enhancer.

In related aspects, the present invention provides methods for inhibiting the

development of lung cancer in a patient, comprising administering to a patient an effective

amount of at least one of the above pharmaceutical compositions and/or vaccines.

Additionally, the present invention provides methods for immunodiagnosis of

lung cancer, together with kits for use in such methods. Polypeptides are disclosed which

comprise at least an immunogenic portion of a lung tumor protein or a variant of said protein

that differs only in conservative substitutions and/or modifications, wherein the lung tumor

protein comprises an amino acid sequence encoded by a polynucleotide molecule having a

sequence selected from the group consisting of nucleotide sequences recited in SEQ ID NO:

1-109, 111. 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171. and variants

thereof. Such polypeptides may be usefully employed in the diagnosis and monitoring of

lung cancer.

In one specific aspect of the present invention, methods are provided for

detecting lung cancer in a patient, comprising: (a) contacting a biological sample obtained

from a patient with a binding agent that is capable of binding to one of the above

polypeptides; and (b) detecting in the sample a protein or polypeptide that binds to the

binding agent. In preferred embodiments, the binding agent is an antibody, most preferably a

monoclonal antibody.

In related aspects, methods are provided for monitoring the progression of

lung cancer in a patient, comprising: (a) contacting a biological sample obtained from a

patient with a binding agent that is capable of binding to one of the above polypeptides; (b)

determining in the sample an amount of a protein or polypeptide that binds to the binding

agent; (c) repeating steps (a) and (b); and comparing the amounts of polypeptide detected in

steps (b) and (c).

Within related aspects, the present invention provides antibodies, preferably

monoclonal antibodies, that bind to the inventive polypeptides, as well as diagnostic kits

comprising such antibodies, and methods of using such antibodies to inhibit the development

of lung cancer.
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The present invention further provides methods for detecting lung cancer

comprising: (a) obtaining a biological sample from a patient; (b) contacting the sample with

a first and a second oligonucleotide primer in a polymerase chain reaction, at least one of the

oligonucleotide primers being specific for a polynucleotide molecule that encodes one of the

above polypeptides; and (c) detecting in the sample a polynucleotide sequence that amplifies

in the presence of the first and second oligonucleotide primers. In a preferred embodiment, at

least one of the oligonucleotide primers comprises at least about 10 contiguous nucleotides of

a polynucleotide molecule including a sequence selected from the group consisting of SEQ

ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171.

In a further aspect, the present invention provides a method for detecting lung

cancer in a patient comprising: (a) obtaining a biological sample from the patient; (b)

contacting the sample with an oligonucleotide probe specific for a polynucleotide molecule

that encodes one of the above polypeptides; and (c) detecting in the sample a polynucleotide

sequence that hybridizes to the oligonucleotide probe. Preferably, the oligonucleotide probe

comprises at least about 15 contiguous nucleotides of a polynucleotide molecule having a

partial sequence selected from the group consisting ofSEQ ID NO: 1-109, 111, 113, 115-151,

153, 154,157, 158, 160, 162-164, 167, 168 and 171.

In related aspects, diagnostic kits comprising the above oligonucleotide probes

or primers are provided.

In yet a further aspect, methods for the treatment of lung cancer in a patient are

provided, the methods comprising obtaining PBMC from the patient, incubating the PBMC
with a polypeptide of the present invention (or a polynucleotide that encodes such a

polypeptide) to provide incubated T cells and administering the incubated T cells to the

patient. The present invention additionally provides methods for the treatment of lung cancer

that comprise incubating antigen presenting cells with a polypeptide of the present invention

(or a polynucleotide that encodes such a polypeptide) to provide incubated antigen presenting

cells and administering the incubated antigen presenting cells to the patient. In certain

embodiments, the antigen presenting cells are selected from the group consisting of dendritic

cells and macrophages. Compositions for the treatment of lung cancer comprising T cells or

antigen presenting cells that have been incubated with a polypeptide or polynucleotide of the
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present invention are also provided. These and other aspects of the present invention will

become apparent upon reference to the following detailed description. All references

disclosed herein are hereby incorporated by reference in their entirety as if each was

incorporated individually.

DETAILED DESCRIPTION OF THE INVENTION

As noted above, the present invention is generally directed to compositions

and methods for the therapy and diagnosis of lung cancer. The compositions described herein

include polypeptides, fusion proteins and polynucleotide molecules. Also included within

the present invention are molecules (such as an antibody or fragment thereof) that bind to the

inventive polypeptides. Such molecules are referred to herein as "binding agents."

In one aspect, the subject invention discloses polypeptides comprising an

immunogenic portion of a human lung tumor protein, wherein the lung tumor protein

includes an amino acid sequence encoded by a polynucleotide molecule including a sequence

selected from the group consisting of (a) nucleotide sequences recited in SEQ ID NO: 1-109,

,

111, 113 115-151, 153, 154,157, 158, 160, 162-164, 167, 168 and 171, (b) the complements

of said nucleotide sequences, and (c) variants of such sequences. As used herein, the term

"polypeptide" encompasses amino acid chains of any length, including full length proteins,

wherein the amino acid residues are linked by covalent peptide bonds. Thus, a polypeptide

comprising a portion of one of the above lung tumor proteins may consist entirely of the

portion, or the portion may be present within a larger polypeptide that contains additional

sequences. The additional sequences may be derived from the native protein or may be

heterologous, and such sequences may (but need not) be immunoreactive and/or antigenic.

As detailed below, such polypeptides may be isolated from lung tumor tissue or prepared by

synthetic or recombinant means.

As used herein, an "immunogenic portion" of a lung tumor protein is a portion

that is capable of eliciting an immune response in a patient inflicted with lung cancer and as

such binds to antibodies present within sera from a lung cancer patient. Such immunogenic

portions generally comprise at least about 5 amino acid residues, more preferably at least

about 10, and most preferably at least about 20 amino acid residues. Immunogenic portions

of the proteins described herein may be identified in antibody binding assays. Such assays

(C) 2000 Copyright Derwent Information Ltd.



WO 99/47674

6

PCT/US99/05798

may generally be performed using any of a variety of means known to those of ordinary skill

in the art, as described, for example, in Harlow and Lane, Antibodies: A Laboratory Manual,

Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1988. For example, a polypeptide

may be immobilized on a solid support (as described below) and contacted with patient sera

to allow binding of antibodies within the sera to the immobilized polypeptide. Unbound sera

may then be removed and bound antibodies detected using, for example, l25
I-labeled Protein

A. Alternatively, a polypeptide may be used to generate monoclonal and polyclonal

antibodies for use in detection of the polypeptide in blood or other fluids of lung cancer

patients. Methods for preparing and identifying immunogenic portions of antigens of known

sequence are well known in the art and include those summarized in Pauh Fundamental

Immunology, 3
,d

ed., Raven Press, 1993, pp. 243-247.

The term "poiynucleotide(s)," as used herein, means a single or double-

stranded polymer of deoxyribonucleotide or ribonucleotide bases and includes DNA and

corresponding RNA molecules, including HnRNA and mRNA molecules, both sense and

anti-sense strands, and comprehends cDNA, genomic DNA and recombinant DNA, as well as

wholly or partially synthesized polynucleotides. An HnRNA molecule contains introns and

corresponds to a DNA molecule in a generally one-to-one manner. An mRNA molecule

corresponds to an HnRNA and DNA molecule from which the introns have been excised. A
polynucleotide may consist of an entire gene, or any portion thereof. Operable anti-sense

polynucleotides may comprise a fragment of the corresponding polynucleotide, and the

definition of "polynucleotide" therefore includes all such operable anti-sense fragments.

The compositions and methods of the present invention also encompass

variants of the above polypeptides and polynucleotides. A polypeptide "variant," as used

herein, is a polypeptide that differs from the recited polypeptide only in conservative

substitutions and/or modifications, such that the therapeutic, antigenic and/or immunogenic

properties of the polypeptide are retained. In a preferred embodiment, variant polypeptides

differ from an identified sequence by substitution, deletion or addition of five amino acids or

fewer. Such variants may generally be identified by modifying one of the above polypeptide

sequences, and evaluating the antigenic properties of the modified polypeptide using, for

example, the representative procedures described herein. Polypeptide variants preferably
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exhibit at least about 70%, more preferably at least about 90% and most preferably at least

about 95% identity (determined as describe below) to the identified polypeptides.

As used herein, a "conservative substitution" is one in which an amino acid is

substituted for another amino acid that has similar properties, such that one skilled in the art

of peptide chemistry would expect the secondary structure and hydropathic nature of the

polypeptide to be substantially unchanged. In general, the following groups of amino acids

represent conservative changes: (1) ala, pro, gly, glu, asp, gin, asn, ser, thr; (2) cys, ser, tyr,

thr; (3) val, ile, leu, met, ala, phe; (4) lys, arg, his; and (5) phe, tyr, trp, his.

Variants may also, or alternatively, contain other modifications, including the

deletion or addition of amino acids that have minimal influence on the antigenic properties,

secondary structure and hydropathic nature of the polypeptide. For example, a polypeptide

may be conjugated to a signal (or leader) sequence at the N-terminal end of the protein which

co-translationally or post-translationally directs transfer of the protein. The polypeptide may

also be conjugated to a linker or other sequence for ease of synthesis, purification or

identification of the polypeptide (e.g., poly-His)? or to enhance binding of the polypeptide to a

solid support. For example, a polypeptide may be conjugated to an immunoglobulin Fc

region.

A nucleotide "variant" is a sequence that differs from the recited nucleotide

sequence in having one or more nucleotide deletions, substitutions or additions. Such

modifications may be readily introduced using standard mutagenesis techniques, such as

oligonucleotide-directed site-specific mutagenesis as taught, for example, by Adelman et al.

(DNA, 2:183, 1983). Nucleotide variants may be naturally occurring allelic variants, or non-

naturally occurring variants. Variant nucleotide sequences preferably exhibit at least about

70%, more preferably at least about 80% and most preferably at least about 90% identity

(determined as described below) to the recited sequence.

The antigens provided by the present invention include variants that are

encoded by polynucleotide sequences which are substantially homologous to one or more of

the polynucleotide sequences specifically recited herein. "Substantial homology," as used

herein, refers to polynucleotide sequences that are capable of hybridizing under moderately

stringent conditions. Suitable moderately stringent conditions include prewashing in a
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solution of5X SSC, 0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50°C-65°C, 5X SSC,

overnight or, in the event of cross-species homology, at 45°C with 0.5X SSC; followed by

washing twice at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC containing 0.1%

SDS. Such hybridizing polynucleotide sequences are also within the scope of this invention,

as are nucleotide sequences that, due to code degeneracy, encode an immunogenic

polypeptide that is encoded by a hybridizing polynucleotide sequence.

Two nucleotide or polypeptide sequences are said to be "identical" if the

sequence of nucleotides or amino acid residues in the two sequences is the same when aligned

for maximum correspondence as described below. Comparisons between two sequences are

typically performed by comparing the sequences over a comparison window to identify and

compare local regions of sequence similarity. A "comparison window" as used herein, refers

to a segment of at least about 20 contiguous positions, usually 30 to about 75, 40 to about 50,

in which a sequence may be compared to a reference sequence of the same number of

contiguous positions after the two sequences are optimally aligned.

Optimal alignment of sequences for comparison may be conducted using the

Megalign program in the Lasergene suite of bioinformatics software (DNASTAR, Inc.,

Madison, WI), using default parameters. This program embodies several alignment schemes

described in the following references: Dayhoff, MO. (1978) A model of evolutionary change

in proteins - Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas of

Protein Sequence and Structure, National Biomedical Research Foundation, Washington DC
Vol. 5, Suppl. 3, pp. 345-358; Hein J. (1990) Unified Approach to Alignment and Phylogenes

pp. 626-645 Methods in Enzymology vol. 183, Academic Press, Inc., San Diego, CA;

Higgins, D.G. and Sharp, P.M. (1989) Fast and sensitive multiple sequence alignments on a

microcomputer CABIOS 5:151-153; Myers, E,W. and Muller W. (1988) Optimal alignments

in linear space CABIOS 4:11-17; Robinson, E.D. (1971) Comb. Theor 77:105: Santou, N.

Nes, M. (1987) The neighbor joining method. A new method for reconstructing phylogenetic

trees MoL Biol Evol. 4:406-425; Sneath, P,H.A. and Sokal, R.R. (1973) Numerical

Taxonomy - the Principles and Practice of Numerical Taxonomy, Freeman Press, San

Francisco, CA; Wilbur, WJ. and Lipman, D.J. (1983) Rapid similarity searches of nucleic

acid and protein data banks Proc. Natl. Acad t ScL USA 50:726-730.
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Preferably, the "percentage of sequence identity" is determined by comparing

two optimally aligned sequences over a window of comparison of at least 20 positions,

wherein the portion of the polynucleotide sequence in the comparison window may comprise

additions or deletions (i.e. gaps) of 20 percent or less, usually 5 to 15 percent, or 10 to 12

percent, as compared to the reference sequences (which does not comprise additions or

deletions) for optimal alignment of the two sequences. The percentage is calculated by

determining the number of positions at which the identical nucleic acid bases or amino a£id

residue occurs in both sequences to yield the number of matched positions, dividing the

number of matched positions by the total number of positions in the reference sequence (i.e.

the window size) and multiplying the results by 100 to yield the percentage of sequence

identity.

Also included in the scope of the present invention are alleles of the genes

encoding the nucleotide sequences recited in herein. As used herein, an "allele" or "allellic

sequence" is an alternative form of the gene which may result from at least one mutation in

the nucleic acid sequence. Alleles may result in altered mRNAs or polypeptides whose

structure or function may or may not be altered. Any given gene may have none, one, or

many allelic forms. Common mutational changes which give rise to alleles are generally

ascribed to natural deletions, additions, or substitutions of nucleotides. Each ofthese types of

changes may occur alone or in combination with the others, one or more times in a given

sequence.

For lung tumor polypeptides with immunoreactive properties, variants may,

alternatively, be identified by modifying the amino acid sequence of one of the above

polypeptides, and evaluating the immunoreactivity of the modified polypeptide. For lung

tumor polypeptides useful for the generation of diagnostic binding agents, a variant may be

identified by evaluating a modified polypeptide for the ability to generate antibodies that

detect the presence or absence of lung cancer. Such modified sequences may be prepared and

tested using, for example, the representative procedures described herein.

The lung tumor polypeptides of the present invention, and polynucleotide

molecules encoding such polypeptides, may be isolated from lung tumor tissue using any of a

variety of methods well known in the art. Polynucleotide sequences corresponding to a gene
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(or a portion thereof) encoding one of the inventive lung tumor proteins may be isolated from

a lung tumor cDNA library using a subtraction technique as described in detail below.

Examples of such polynucleotide sequences are provided in SEQ ID NO: 1-109,1 1 1,1 13 115-

151, 153. 154, 157, 158, 160, 162-164, 167, 168 and 171. Partial polynucleotide sequences

thus obtained may be used to design oligonucleotide primers for the amplification of full-

length polynucleotide sequences from a human genomic DNA library or from a lung tumor

cDNA library in a polymerase chain reaction (PCR), using techniques well known in the art

(see, for example, Mullis et al., Cold Spring Harbor Symp. Quant. Biol 57:263, 1987; Erlich

ed., PCR Technology, Stockton Press, NY, 1989). For this approach, sequence-specific

primers may be designed based on the nucleotide sequences provided herein and may be

purchased or synthesized.

An amplified portion may be used to isolate a full length gene from a suitable

library (e.g., a lung tumor cDNA library) using well known techniques. Within such

techniques, a library (cDNA or genomic) is screened using one or more polynucleotide

probes or primers suitable for amplification. Preferably, a library is size-selected to include

larger molecules. Random primed libraries may also be preferred for identifying 5' and

upstream regions of genes. Genomic libraries are preferred for obtaining introns and

extending 5* sequences.

For hybridization techniques, a partial sequence may be labeled (e.g., by nick-

translation or end-labeling with 32
P) using well known techniques. A bacterial or

bacteriophage library is then screened by hybridizing filters containing denatured bacterial

colonies (or lawns containing phage plaques) with the labeled probe (see Sambrook et al.,

Molecular Cloning: A Laboratory Manual Cold Spring Harbor Laboratories, Cold Spring

Harbor, NY, 1989). Hybridizing colonies or plaques are selected and expanded, and the

DNA is isolated for further analysis. cDNA clones may be analyzed to determine the amount

of additional sequence by, for example, PCR using a primer from the partial sequence and a

primer from the vector. Restriction maps and partial sequences may be generated to identify

one or more overlapping clones. The complete sequence may then be determined using

standard techniques, which may involve generating a series of deletion clones. The resulting

overlapping sequences are then assembled into a single contiguous sequence. A full length
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cDNA molecule can be generated by ligating suitable fragments, using well known

techniques.

Alternatively, there are numerous amplification techniques for obtaining a full

length coding sequence from a partial cDNA sequence. Within such techniques,

amplification is generally performed via PCR. Any of a variety of commercially available

kits may be used to perform the amplification step. Primers may be designed using

techniques well known in the art (see, for example, Mullis et ah, Cold Spring Harbor Symp.

QuanL Biol. 57:263, 1987; Erlich ed., PCR Technology, Stockton Press, NY. 1989). and

software well known in the art may also be employed. Primers are preferably 22-30

nucleotides in length, have a GC content of at least 50% and anneal to the target sequence at

temperatures of about 68°C to 72°C. The amplified region may be sequenced as described

above, and overlapping sequences assembled into a contiguous sequence.

One such amplification technique is inverse PCR (see Triglia et al., Nucl

Acids Res. 76:8186, 1988), which uses restriction enzymes to generate a fragment in the

known region of the gene. The fragment is then circularized by intramolecular ligation and

used as a template for PCR with divergent primers derived from the known region. Within an

alternative approach, sequences adjacent to a partial sequence may be retrieved by

amplification with a primer to a linker sequence and a primer specific to a known region. The

amplified sequences are typically subjected to a second round of amplification with the same

linker primer and a second primer specific to the known region. A variation on this

procedure, which employs two primers that initiate extension in opposite directions from the

known sequence, is described in WO 96/38591. Additional techniques include capture PCR

(Lagerstrom et al., PCR Methods Applic. 7:111-19, 1991) and walking PCR (Parker et al.,

Nucl Acids, Res. 79:3055-60, 1991). Transcription-Mediated Amplification, or TMA is

another method that may be utilized for the amplification of DNA, rRNA, or mRNA, as

described in Patent No. PCT/US91/03184. This autocatalytic and isothermic non-PCR based

method utilizes two primers and two enzymes: RNA polymerase and reverse transcriptase.

One primer contains a promoter sequence for RNA polymerase. In the first amplification, the

promoter-primer hybridizes to the target rRNA at a defined site. Reverse transcriptase creates

a DNA copy of the target rRNA by extension from the 3 'end of the promoter-primer. The
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RNA in the resulting complex is degraded and a second primer binds to the DNA copy. A
new strand ofDNA is synthesized from the end of the primer by reverse transcriptase creating

double stranded DNA. RNA polymerase recognizes the promoter sequence in the DNA
template and initiates transcription. Each of the newly synthesized RNA amplicons re-enters

the TMA process and serves as a template for a new round of replication leading to the

expotential expansion of the RNA amplicon. Other methods employing amplification may

also be employed to obtain a full length cDNA sequence.

In certain instances, it is possible to obtain a full length cDNA sequence by

analysis of sequences provided in an expressed sequence tag (EST) database, such as that

available from GenBank. Searches for overlapping ESTs may generally be performed using

well known programs (e.g., NCBI BLAST searches), and such ESTs may be used to generate

a contiguous full length sequence.

Once a polynucleotide sequence encoding a polypeptide is obtained, the

polypeptide may be produced recombinantly by inserting the polynucleotide sequence into an

expression vector and expressing the polypeptide in an appropriate host. Any of a variety of

expression vectors known to those of ordinary skill in the art may be employed to express

recombinant polypeptides of this invention. Expression may be achieved in any appropriate

host cell that has been transformed or transfected with an expression vector containing a

polynucleotide molecule that encodes the recombinant polypeptide. Suitable host cells

include prokaryotes, yeast, insect and higher eukaryotic cells. Preferably, the host cells

employed are E. coli, yeast or a mammalian cell line, such as COS or CHO cells. The

polynucleotide sequences expressed in this manner may encode naturally occurring

polypeptides, portions of naturally occurring polypeptides, or other variants thereof.

Supernatants from suitable host/vector systems which secrete the recombinant polypeptide

may first be concentrated using a commercially available filter. The concentrate may then be

applied to a suitable purification matrix, such as an affinity matrix or ion exchange resin.

Finally, one or more reverse phase HPLC steps can be employed to further purify the

recombinant polypeptide.

The lung tumor polypeptides disclosed herein may also be generated by

synthetic means. In particular, synthetic polypeptides having fewer than about 100 amino
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acids, and generally fewer than about 50 amino acids, may be generated using techniques

well known to those of ordinary skill in the art. For example, such polypeptides may be

synthesized using any of the commercially available solid-phase techniques, such as the

Merrifield solid-phase synthesis method, where amino acids are sequentially added to a

growing amino acid chain (see, for example, Merrifield, J. Am. Chem. Soc. 55:2149-2146,

1963). Equipment for automated synthesis of polypeptides is commercially available from

suppliers such as Perkin Elmer/Applied BioSystems Division (Foster City, CA). and may be

operated according to the manufacturer's instructions.

In addition, lung tumor antigens may be identified by T cell expression

cloning. One source of tumor specific T cells is from surgically excised tumors from human

patients. In one method for isolating and characterizing tumor specific T cells, the excised

tumor is minced and enzymatically digested for several hours to release tumor cells and

infiltrating lymphocytes (tumor infiltrating T cells, or TILs). The cells are washed in HBSS

buffer and passed over a Ficoll (100%/75%/HBSS) discontinuous gradient to separate tumor

cells and lymphocytes from non-viable cells. Two bands are harvested from the interfaces;

the upper band at the 75%/HBSS interface contains predominantly tumor cells, while the

lower band at the 100%/75%/HBSS interface contains a majority of lymphocytes. The TILs

are expanded in culture by techniques well known in the art, but preferably in culture media

supplemented with 10 ng/ml IL-7 and 100 U/ml IL-2, or alternatively, cultured and expanded

in tissue culture plates that have been pre-adsorbed with anti-CD3 monoclonal antibody

(OKT3). The resulting TIL cultures are analyzed by FACS to confirm that the vast majority

are CD8+ T cells (>90% of gated population).

In addition, the tumor cells are also expanded in culture using standard

techniques well known in the art to establish a tumor cell line, which is later confirmed to be

lung carcinoma cells by immunohistochemical analysis. The tumor cell line is transduced

with a retroviral vector to express human CD80. The tumor cell line is further characterized

by FACS analysis to confirm the strong expression levels of CD80, class I and II MHC
molecules.

The specificity of the TIL lines to lung tumor is confirmed by INF-y and/or

TNF-a cytokine release assays. For example, TIL cells from day 21 cultures are co-cultured

(C) 2000 Copyright Derwent Information Ltd.



WO 99/47674

14

PCT/US99/05798

with either autologous or allogeneic tumor cells, EBV-immortalized LCL, or control cell

lines Daudi and K562 and the culture supernatant monitored by ELISA for the presence of

cytokines. The expression of these specific cytokines in the presence of tumor or negative

control cells indicates whether the TIL lines are tumor specific and potentially recognizing

tumor antigen presented by the autologous MHC molecules.

The characterized tumor-specific TIL lines can be expanded and cloned by

methods well known in the art. For example, the TIL lines may be expanded to suitable

numbers for T cell expression cloning by using soluble anti-CD3 antibody in culture with

irradiated EBV transformed LCLs and PBL feeder cells in the presence of 20 U/ml IL-2.

Clones from the expanded TIL lines can be generated by standard limiting dilution

techniques. In particular, TIL cells are seeded at 0.5 cells/well in a 96-well U bottom plate

and stimulated with CD-80-transduced autologous tumor cells, EBV transformed LCL, and

PBL feeder cells in the presence of 50 U/ml IL-2. These clones may be further analyzed for

tumor specificity by 3ICr microcytotoxicity and IFN-y bioassays. Additionally, the MHC
restriction element recognized by the TIL clones may be determined by antibody blocking

studies well known in the art.

The CTL lines or clones described above may be employed to identify tumor

specific antigens. For example, autologous fibroblasts or LCL from a patient may be

transfected or transduced with polynucleotide fragments derived from a lung tumor cDNA

library to generate target cells expressing tumor polypeptides. The target cells expressing

tumor polypeptides in the context of MHC will be recognized by the CTL line or clone

resulting in T-cell activation, which can be monitored by cytokine detection assays. The

tumor gene being expressed by the target cell and recognized by the tumor-specific CTL is

then isolated by techniques described above. In general, regardless of the method of

preparation, the polypeptides disclosed herein are prepared in an isolated, substantially pure

form (i.e., the polypeptides are homogenous as determined by amino acid composition and

primary sequence analysis). Preferably, the polypeptides are at least about 90% pure, more

preferably at least about 95% pure and most preferably at least about 99% pure. In certain

preferred embodiments, described in more detail below, the substantially pure polypeptides
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are incorporated into pharmaceutical compositions or vaccines for use in one or more of the

methods disclosed herein.

In a related aspect, the present invention provides fusion proteins comprising a

first and a second inventive polypeptide or, alternatively, a polypeptide of the present

invention and a known lung tumor antigen, together with variants of such fusion proteins.

The fusion proteins of the present invention may (but need not) include a linker peptide

between the first and second polypeptides.

A polynucleotide sequence encoding a fusion protein of the present invention

is constructed using known recombinant DNA techniques to assemble separate

polynucleotide sequences encoding the first and second polypeptides into an appropriate

expression vector. The 3* end of a DNA sequence encoding the first polypeptide is ligated,

with or without a peptide linker, to the 5' end of a DNA sequence encoding the second

polypeptide so that the reading frames of the sequences are in phase to permit mRNA
translation of the two DNA sequences into a single fusion protein that retains the biological

activity of both the first and the second polypeptides.

A peptide linker sequence may be employed to separate the first and the

second polypeptides by a distance sufficient to ensure that each polypeptide folds into its

secondary and tertiary structures. Such a peptide linker sequence is incorporated into the

fusion protein using standard techniques well known in the art. Suitable peptide linker

sequences may be chosen based on the following factors: (1) their ability to adopt a flexible

extended conformation; (2) their inability to adopt a secondary structure that could interact

with functional epitopes on the first and second polypeptides; and (3) the lack of hydrophobic

or charged residues that might react with the polypeptide functional epitopes. Preferred

peptide linker sequences contain Gly, Asn and Ser residues. Other near neutral amino acids,

such as Thr and Ala may also be used in the linker sequence. Amino acid sequences which

may be usefully employed as linkers include those disclosed in Maratea et alM Gene 40:39-46»

1985; Murphy et al., Proc. Natl. Acad Sci. USA 55:8258-8262, 1986; U.S. Patent

No. 4,935,233 and U.S. Patent No. 4,751,180. The linker sequence may be from 1 to about

50 amino acids in length. Peptide sequences are not required when the first and second
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polypeptides have non-essential N-terminal amino acid regions that can be used to separate

the functional domains and prevent steric interference.

The ligated polynucleotide sequences are operably linked to suitable

transcriptional or translational regulatory elements. The regulatory elements responsible for

expression of polynucleotide are located only 5' to the DNA sequence encoding the first

polypeptides. Similarly, stop codons require to end translation and transcription termination

signals are only present 3' to the DNA sequence encoding the second polypeptide.

Fusion proteins are also provided that comprise a polypeptide of the present

invention together with an unrelated immunogenic protein. Preferably the immunogenic

protein is capable of eliciting a recall response. Examples of such proteins include tetanus,

tuberculosis and hepatitis proteins (see, for example, Stoute et al. New Engl J. Med., 536:86-

91 (1997)).

Polypeptides of the present invention that comprise an immunogenic portion

of a lung tumor protein may generally be used for therapy of lung cancer, wherein the

polypeptide stimulates the patient's own immune response to lung tumor cells. The present

invention thus provides methods for using one or more of the compounds described herein

(which may be polypeptides, polynucleotide molecules or fusion proteins) for

immunotherapy of lung cancer in a patient. As used herein, a "patient" refers to any warm-

blooded animal, preferably a human. A patient may be afflicted with disease, or may be free

of detectable disease. Accordingly, the compounds disclosed herein may be used to treat lung

cancer or to inhibit the development of lung cancer. The compounds are preferably

administered either prior to or following surgical removal of primary tumors and/or treatment

by administration of radiotherapy and conventional chemotherapeutic drugs.

In these aspects, the inventive polypeptide is generally present within a

pharmaceutical composition or a vaccine. Pharmaceutical compositions may comprise one or

more polypeptides, each of which may contain one or more of the above sequences (or

variants thereof), and a physiologically acceptable carrier. The vaccines may comprise one or

more such polypeptides and a non-specific immune-response enhancer, wherein the non-

specific immune response enhancer is capable of eliciting or enhancing an immune response

to an exogenous antigen. Examples of non-specific-immune response enhancers include
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adjuvants, biodegradable microspheres (e.g., polylactic galactide) and liposomes (into which

the polypeptide is incorporated). Pharmaceutical compositions and vaccines may also contain

other epitopes of lung tumor antigens, either incorporated into a fusion protein as described

above (i.e., a single polypeptide that contains multiple epitopes) or present within a separate

polypeptide.

Alternatively, a pharmaceutical composition or vaccine may contain

polynucleotide encoding one or more of the above polypeptides and/or fusion proteins, such

that the polypeptide is generated in situ. In such pharmaceutical compositions and vaccines,

the polynucleotide may be present within any of a variety of delivery systems known to those

of ordinary skill in the art, including nucleic acid expression systems, bacteria and viral

expression systems. Appropriate nucleic acid expression systems contain the necessary

polynucleotide sequences for expression in the patient (such as a suitable promoter).

Bacterial delivery systems involve the administration of a bacterium (such as Bacillus-

Calmette-Guerrin) that expresses an epitope of a lung cell antigen on its cell surface. In a

preferred embodiment, the polynucleotides may be introduced using a viral expression system

(e.g., vaccinia or other pox virus, retrovirus, or adenovirus), which may involve the use of a

non-pathogenic (defective), replication competent virus. Suitable systems are disclosed, for

example, in Fisher-Hoch et al., PNAS 56:317-321, 1989; Flexner et al., Ann. NY. Acad. Sci.

569:86-103, 1989; Flexner et al„ Vaccine #17-21, 1990; U.S. Patent Nos. 4,603,1 12,

4,769,330, and 5,017,487; WO 89/01973; U.S. Patent No. 4,777,127; GB 2,200,651;

EP 0,345,242; WO 91/02805; Berkner, Biotechniques 6:616-627, 1988; Rosenfeld et al.,

Science 252:431-434, 1991; Kolls et al., PNAS 97:215-219, 1994; Kass-Eisler et al., PNAS

90:11498-11502, 1993; Guzman et al., Circulation 55:2838-2848, 1993; and Guzman et al.,

Cir. Res. 75:1202-1207, 1993. Techniques for incorporating polynucleotide into such

expression systems are well known to those of ordinary skill in the art. The polynucleotides

may also be "naked," as described, for example, in published PCT application WO 90/1 1092,

and Ulmer et al., Science 259:1745-1749, 1993, reviewed by Cohen, Science 259:1691-1692,

1993. The uptake of naked polynucleotides may be increased by coating the polynucleotides

onto biodegradable beads, which are efficiently transported into the cells.
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Routes and frequency of administration, as well as dosage, will vary from

individual to individual and may parallel those currently being used in immunotherapy of

other diseases. In general, the pharmaceutical compositions and vaccines may be

administered by injection (e.g., intracutaneous, intramuscular, intravenous or subcutaneous),

intranasally (e.g., by aspiration) or orally. Between 1 and 10 doses may be administered over

a 3-24 week period. Preferably, 4 doses are administered, at an interval of 3 months, and

booster administrations may be given periodically thereafter. Alternate protocols may be

appropriate for individual patients. A suitable dose is an amount of polypeptide or

polynucleotide that is effective to raise an immune response (cellular and/or humoral) against

lung tumor cells in a treated patient. A suitable immune response is at least 10-50% above

the basal (i.e., untreated) level. In general, the amount of polypeptide present in a dose (or

produced in situ by the polynucleotide molecule(s) in a dose) ranges from about 1 pg to about

100 mg per kg of host, typically from about 10 pg to about 1 mg, and preferably from about

100 pg to about 1 pg. Suitable dose sizes will vary with the size of the patient, but will

typically range from about 0.01 mL to about 5 mL.

While any suitable carrier known to those of ordinary skill in the art may be

employed in the pharmaceutical compositions of this invention, the type of carrier will vary

depending on the mode of administration. For parenteral administration, such as

subcutaneous injection, the carrier preferably comprises water, saline, alcohol, a lipid, a wax

and/or a buffer. For oral administration, any of the above carriers or a solid carrier, such as

mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose, glucose,

sucrose, and/or magnesium carbonate, may be employed. Biodegradable microspheres (e.g.,

polylactic glycolide) may also be employed as carriers for the pharmaceutical compositions

of this invention. Suitable biodegradable microspheres are disclosed, for example, in U.S.

Patent Nos. 4,897,268 and 5,075,109.

Any of a variety of immune-response enhancers may be employed in the

vaccines of this invention. For example, an adjuvant may be included. Most adjuvants

contain a substance designed to protect the antigen from rapid catabolism, such as aluminum

hydroxide or mineral oil, and a nonspecific stimulator of immune response, such as lipid A,

Bordello pertussis or Mycobacterium tuberculosis. Such adjuvants are commercially
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available as, for example, Freund's Incomplete Adjuvant and Complete Adjuvant (Difco

Laboratories, Detroit, MI) and Merck Adjuvant 65 (Merck and Company, Inc., Rahway.

NJ).Polypeptides and polynucleotides disclosed herein may also be employed in adoptive

immunotherapy for the treatment of cancer. Adoptive immunotherapy may be broadly

classified into either active or passive immunotherapy. In active immunotherapy, treatment

relies on the in vivo stimulation of the endogenous host immune system to react against

tumors with the administration of immune response-modifying agents (for example, tumor

vaccines, bacterial adjuvants, and/or cytokines).

In passive immunotherapy, treatment involves the delivery of biologic

reagents with established tumor-immune reactivity (such as effector cells or antibodies) that

can directly or indirectly mediate antitumor effects and does not necessarily depend on an

intact host immune system. Examples of effector cells include T lymphocytes (for example,

CD8+ cytotoxic T-lymphocyte, CD4+ T-helper, gamma/delta T lymphocytes, tumor-

infiltrating lymphocytes), killer cells (such as Natural Killer cells, lymphokine-activated killer

cells), B cells, or antigen presenting cells (such as dendritic cells and macrophages)

expressing the disclosed antigens. The polypeptides disclosed herein may also be used to

generate antibodies or anti-idiotypic iantibodies (as in U.S. Patent No. 4,918,164), for passive

immunotherapy.

The predominant method of procuring adequate numbers of T-cells for

adoptive immunotherapy is to grow immune T-cells in vitro. Culture conditions for

expanding single antigen-specific T-cells to several billion in number with retention of

antigen recognition in vivo are well known in the art. These in vitro culture conditions

typically utilize intermittent stimulation with antigen, often in the presence of cytokines, such

as IL-2, and non-dividing feeder cells. As noted above, the immunoreactive polypeptides

described herein may be used to rapidly expand antigen-specific T cell cultures in order to

generate sufficient number of cells for immunotherapy. In particular, antigen-presenting

cells, such as dendritic, macrophage, monocyte, fibroblast, or B-cells, may be pulsed with

immunoreactive polypeptides, or polynucleotide sequence(s) may be introduced into antigen

presenting cells, using a variety of standard techniques well known in the art. For example,

antigen presenting cells may be transfected or transduced with a polynucleotide sequence,
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wherein said sequence contains a promoter region appropriate for increasing expression, and

can be expressed as part of a recombinant virus or other expression system. Several viral

vectors may be used to transduce an antigen presenting cell, including pox virus, vaccinia

virus, and adenovirus; also, antigen presenting cells may be transfected with polynucleotide

sequences disclosed herein by a variety of means, including gene-gun technology, lipid-

mediated delivery, electroporation, osmotic shock, and particlate delivery mechanisms,

resulting in efficient and acceptable expression levels as determined by one of ordinary skill

in the art. For cultured T-cells to be effective in therapy, the cultured T-cells must be able to

grow and distribute widely and to survive long teim in vivo. Studies have demonstrated that

cultured T-cells can be induced to grow in vivo and to survive long term in substantial

numbers by repeated stimulation with antigen supplemented with IL-2 (see, for example,

Cheever, M., et al9 "Therapy With Cultured T Cells: Principles Revisited, " Immunological

Reviews. 157:177, 1997).

The polypeptides disclosed herein may also be employed to generate and/or

isolate tumor-reactive T-cells, which can then be administered to the patient. In one

technique, antigen-specific T-cell lines may be generated by in vivo immunization with short

peptides corresponding to immunogenic portions of the disclosed polypeptides. The resulting

antigen specific CD8+ CTL clones may be isolated from the patient, expanded using standard

tissue culture techniques, and returned to the patient.

Alternatively, peptides corresponding to immunogenic portions of the

polypeptides may be employed to generate tumor reactive T cell subsets by selective in vitro

stimulation and expansion of autologous T cells to provide antigen-specific T cells which

may be subsequently transferred to the patient as described, for example, by Chang et alf

(CriL Rev. Oncol Hematol. 22(3), 213, 1996). Cells of the immune system, such as T cells,

may be isolated from the peripheral blood of a patient, using a commercially available cell

separation system, such as CellPro Incorporated^ (Bothell, WA) CEPRATE™ system (see

U.S. Patent No. 5,240,856; U.S. Patent No. 5,215,926; WO 89/06280; WO 91/16116 and WO
92/07243). The separated cells are stimulated with one or more of the immunoreactive

polypeptides contained within a delivery vehicle, such as a microsphere, to provide antigen-

specific T cells. The population of tumor antigen-specific T cells is then expanded using
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standard techniques and the cells are administered back to the patient.

In other embodiments, T-cell and/or antibody receptors specific for the

polypeptides disclosed herein can be cloned, expanded, and transferred into other vectors or

effector cells for use in adoptive immunotherapy. In particular, T cells may be transfected

with the appropriate genes to express the variable domains from tumor specific monoclonal

antibodies as the extracellular recognition elements and joined to the T cell receptor signaling

chains, resulting in T cell activation, specific lysis, and cytokine release. This enables the T

cell to redirect its specificity in an MHC-independent manner. See for example. Eshhar, Z.,

Cancer Immunol Immunother, 45(3-4): 13 1-6, 1997 and Hwu, P., et al, Cancer Res,

55(15):3369-73, 1995. Another embodiment may include the transfection of tumor antigen

specific alpha and beta T cell receptor chains into alternate T cells, as in Cole, DJ, et al,

Cancer Res, 55(4):748-52, 1995.

In a further embodiment, syngeneic or autologous dendritic cells may be

pulsed with peptides corresponding to at least an immunogenic portion of a polypeptide

disclosed herein. The resulting antigen-specific dendritic cells may either be transferred into

a patient, or employed to stimulate T cells to provide antigen-specific T cells which may. in

turn, be administered to a patient. The use of peptide-pulsed dendritic cells to generate

antigen-specific T cells and the subsequent use of such antigen-specific T cells to eradicate

tumors in a murine model has been demonstrated by Cheever et al, Immunological Reviews,

757:177, 1997).

Furthermore, vectors expressing the disclosed polynucleotides may be

introduced into stem cells taken from the patient and clonally propagated in vitro for

autologous transplant back into the same patient.

Additionally, vectors expressing the disclosed polynucleotides may be

introduced into stem cells taken from the patient and clonally propagated in vitro for

autologous transplant back into the same patient. Polypeptides and fusion proteins of the

present invention may also, or alternatively, be used to generate binding agents, such as

antibodies or fragments thereof, that are capable of detecting metastatic human lung tumors.

Binding agents of the present invention may generally be prepared using methods known to

those of ordinary skill in the art, including the representative procedures described herein.
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Binding agents are capable of differentiating between patients with and without lung cancer,

using the representative assays described herein. In other words, antibodies or other binding

agents raised against a lung tumor protein, or a suitable portion thereof, will generate a signal

indicating the presence of primary or metastatic lung cancer in at least about 20% of patients

afflicted with the disease, and will generate a negative signal indicating the absence of the

disease in at least about 90% of individuals without primary or metastatic lung cancer.

Suitable portions of such lung tumor proteins are portions that are able to generate a binding

agent that indicates the presence of primary or metastatic lung cancer in substantially all (Le. f

at least about 80%, and preferably at least about 90%) of the patients for which lung cancer

would be indicated using the full length protein, and that indicate the absence of lung cancer

in substantially all of those samples that would be negative when tested with fiill length

protein. The representative assays described below, such as the two-antibody sandwich

assay, may generally be employed for evaluating the ability of a binding agent to detect

metastatic human lung tumors.

The ability of a polypeptide prepared as described herein to generate

antibodies capable of detecting primary or metastatic human lung tumors may generally be

evaluated by raising one or more antibodies against the polypeptide (using, for example, a

representative method described herein) and determining the ability of such antibodies to

detect such tumors in patients. This determination may be made by assaying biological

samples from patients with and without primary or metastatic lung cancer for the presence of

a polypeptide that binds to the generated antibodies. Such test assays may be performed, for

example, using a representative procedure described below. Polypeptides that generate

antibodies capable of detecting at least 20% of primary or metastatic lung tumors by such

procedures are considered to be useful in assays for detecting primary or metastatic human

lung tumors. Polypeptide specific antibodies may be used alone or in combination to

improve sensitivity.

Polypeptides capable of detecting primary or metastatic human lung tumors

may be used as markers for diagnosing lung cancer or for monitoring disease progression in

patients. In one embodiment, lung cancer in a patient may be diagnosed by evaluating a

biological sample obtained from the patient for the level of one or more of the above
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polypeptides, relative to a predetermined cut-off value. As used herein, suitable "biological

samples" include blood, sera, urine and/or lung secretions.

The level of one or more of the above polypeptides may be evaluated using

any binding agent specific for the polypeptide(s). A "binding agent," in the context of this

invention, is any agent (such as a compound or a cell) that binds to a polypeptide as described

above. As used herein, "binding" refers to a noncovalent association between two separate

molecules (each of which may be free (i.e., in solution) or present on the surface of a cell or a

solid support), such that a "complex" is formed. Such a complex may be free or immobilized

(either covalently or noncovalently) on a support material. The ability to bind may generally

be evaluated by determining a binding constant for the formation of the complex. The

binding constant is the value obtained when the concentration of the complex is divided by

the product of the component concentrations. In general, two compounds are said to "bind"

in the context of the present invention when the binding constant for complex formation

exceeds about 10
3 L/moL The binding constant may be determined using methods well

known to those of ordinary skill in the art.

Any agent that satisfies the above requirements may be a binding agent. For

example, a binding agent may be a ribosome with or without a peptide component, an RNA

molecule or a peptide. In a preferred embodiment, the binding partner is an antibody, or a

fragment thereof. Such antibodies may be polyclonal, or monoclonal. In addition, the

antibodies may be single chain, chimeric, CDR-grafted or humanized. Antibodies may be

prepared by the methods described herein and by other methods well known to those of skill

in the art.

There are a variety of assay formats known to those of ordinary skill in the art

for using a binding partner to detect polypeptide markers in a sample. See, e.g. 7 Harlow and

Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory. 1988. In a

preferred embodiment, the assay involves the use of binding partner immobilized on a solid

support to bind to and remove the polypeptide from the remainder of the sample. The bound

polypeptide may then be detected using a second binding partner that contains a reporter

group. Suitable second binding partners include antibodies that bind to the binding

partner/polypeptide complex. Alternatively, a competitive assay may be utilized, in which a
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polypeptide is labeled with a reporter group and allowed to bind to the immobilized binding

partner after incubation of the binding partner with the sample. The extent to which

components of the sample inhibit the binding of the labeled polypeptide to the binding

partner is indicative of the reactivity of the sample with the immobilized binding partner.

The solid support may be any material known to those of ordinary skill in the

art to which the antigen may be attached. For example, the solid support may be a test well in

a microtiter plate or a nitrocellulose or other suitable membrane. Alternatively, the support

may be a bead or disc, such as glass, fiberglass, latex or a plastic material such as polystyrene

or polyvinylchloride. The support may also be a magnetic particle or a fiber optic sensor,

such as those disclosed, for example, in U.S. Patent No. 5,359,681. The binding agent may

be immobilized on the solid support using a variety of techniques known to those of skill in

the art, which are amply described in the patent and scientific literature. In the context of the

present invention, the term "immobilization" refers to both noncovalent association, such as

adsorption, and covalent attachment (which may be a direct linkage between the antigen and

functional groups on the support or may be a linkage by way of a cross-linking agent).

Immobilization by adsorption to a well in a microtiter plate or to a membrane is preferred. In

such cases, adsorption may be achieved by contacting the binding agent, in a suitable buffer,

with the solid support for a suitable amount of time. The contact time varies with

temperature, but is typically between about 1 hour and about 1 day. In general, contacting a

well of a plastic microtiter plate (such as polystyrene or polyvinylchloride) with an amount of

binding agent ranging from about 10 ng to about 10 jag, and preferably about 100 ng to about

1 jag, is sufficient to immobilize an adequate amount ofbinding agent.

Covalent attachment of binding agent to a solid support may generally be

achieved by first reacting the support with a Afunctional reagent that will react with both the

support and a functional group, such as a hydroxyl or amino group, on the binding agent. For

example, the binding agent may be covalently attached to supports having an appropriate

polymer coating using benzoquinone or by condensation of an aldehyde group on the support

with an amine and an active hydrogen on the binding partner (see, e.g,, Pierce

Immunotechnology Catalog and Handbook, 1991, at A12-A13).
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In certain embodiments, the assay is a two-antibody sandwich assay. This

assay may be performed by first contacting an antibody that has been immobilized on a solid

support, commonly the well of a microtiter plate, with the sample, such that polypeptides

within the sample are allowed to bind to the immobilized antibody. Unbound sample is then

removed from the immobilized polypeptide-antibody complexes and a second antibody

(containing a reporter group) capable of binding to a different site on the polypeptide is

added. The amount of second antibody that remains bound to the solid support is then

determined using a method appropriate for the specific reporter group.

More specifically, once the antibody is immobilized on the support as

described above, the remaining protein binding sites on the support are typically blocked.

Any suitable blocking agent known to those of ordinary skill in the art, such as bovine serum

albumin or Tween 20™ (Sigma Chemical Co., St. Louis, MO). The immobilized antibody is

then incubated with the sample, and polypeptide is allowed to bind to the antibody. The

sample may be diluted with a suitable diluent, such as phosphate-buffered saline (PBS) prior

to incubation. In general, an appropriate contact time (i.e., incubation time) is that period of

time that is sufficient to detect the presence of polypeptide, within a sample obtained from an

individual with lung cancer. Preferably, the contact time is sufficient to achieve a level of

binding that is at least about 95% of that achieved at equilibrium between bound and unbound

polypeptide. Those of ordinary skill in the art will recognize that the time necessary to

achieve equilibrium may be readily determined by assaying the level of binding that occurs

over a period of time. At room temperature, an incubation time of about 30 minutes is

generally sufficient.

Unbound sample may then be removed by washing the solid support with an

appropriate buffer, such as PBS containing 0.1% Tween 20™. The second antibody, which

contains a reporter group, may then be added to the solid support. Preferred reporter groups

include enzymes (such as horseradish peroxidase), substrates, cofactors, inhibitors, dyes,

radionuclides, luminescent groups, fluorescent groups and biotin. The conjugation of

antibody to reporter group may be achieved using standard methods known to those of

ordinary skill in the art.
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The second antibody is then incubated with the immobilized antibody-

polypeptide complex for an amount of time sufficient to detect the bound polypeptide. An

appropriate amount of time may generally be determined by assaying the level of binding that

occurs over a period of time. Unbound second antibody is then removed and bound second

antibody is detected using the reporter group. The method employed for detecting the

reporter group depends upon the nature of the reporter group. For radioactive groups,

scintillation counting or autoradiographic methods are generally appropriate. Spectroscopic

methods may be used to detect dyes, luminescent groups and fluorescent groups. Biotin may

be detected using avidin, coupled to a different reporter group (commonly a radioactive or

fluorescent group or an enzyme). Enzyme reporter groups may generally be detected by the

addition of substrate (generally for a specific period of time), followed by spectroscopic or

other analysis ofthe reaction products.

To determine the presence or absence of lung cancer, the signal detected from

the reporter group that remains bound to the solid support is generally compared to a signal

that corresponds to a predetermined cut-off value. In one preferred embodiment, the cut-off

value is the average mean signal obtained when the immobilized antibody is incubated with

samples from patients without lung cancer. In general, a sample generating a signal that is

three standard deviations above the predetermined cut-off value is considered positive for

lung cancer. In an alternate preferred embodiment, the cut-off value is determined using a

Receiver Operator Curve, according to the method of Sackett et al., Clinical Epidemiology: A

Basic Science for Clinical Medicine, Little Brown and Co., 1985, p. 106-7. Briefly, in this

embodiment, the cut-off value may be determined from a plot of pairs of true positive rates

(i.e., sensitivity) and false positive rates (100%-specificity) that correspond to each possible

cut-off value for the diagnostic test result. The cut-off value on the plot that is the closest to

the upper left-hand corner (/.e. s the value that encloses the largest area) is the most accurate

cut-off value, and a sample generating a signal that is higher than the cut-off value

determined by this method may be considered positive. Alternatively, the cut-off value may

be shifted to the left along the plot,, to minimize the false positive rate, or to the right, to

minimize the false negative rate. In general, a sample generating a signal that is higher than

the cut-off value determined by this method is considered positive for lung cancer.
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In a related embodiment, the assay is performed in a flow-through or strip test

format, wherein the antibody is immobilized on a membrane, such as nitrocellulose. In the

flow-through test, polypeptides within the sample bind to the immobilized antibody as the

sample passes through the membrane. A second, labeled antibody then binds to the antibody-

polypeptide complex as a solution containing the second antibody flows through the

membrane. The detection of bound second antibody may then be performed as described

above. In the strip test format, one end of the membrane to which antibody is bound is

immersed in a solution containing the sample. The sample migrates along the membrane

through a region containing second antibody and to the area of immobilized antibody.

Concentration of second antibody at the area of immobilized antibody indicates the presence

of lung cancer. Typically, the concentration of second antibody at that site generates a

pattern, such as a line, that can be read visually. The absence of such a pattern indicates a

negative result. In general, the amount of antibody immobilized on the membrane is selected

to generate a visually discernible pattern when the biological sample contains a level of

polypeptide that would be sufficient to generate a positive signal in the two-antibody

sandwich assay, in the format discussed above. Preferably, the amount of antibody

immobilized on the membrane ranges from about 25 ng to about 1 and more preferably

from about 50 ng to about 500 ng. Such tests can typically be performed with a very small

amount of biological sample.

Of course, numerous other assay protocols exist that are suitable for use with

the antigens or antibodies of the present invention. The above descriptions are intended to be

exemplary only.

In another embodiment, the above polypeptides may be used as markers for

the progression of lung cancer. In this embodiment, assays as described above for the

diagnosis of lung cancer may be performed over time, and the change in the level of reactive

polypeptide(s) evaluated. For example, the assays may be performed every 24-72 hours for a

period of 6 months to 1 year, and thereafter performed as needed. In general, lung cancer is

progressing in those patients in whom the level of polypeptide detected by the binding agent

increases over time. In contrast, lung cancer is not progressing when the level of reactive

polypeptide either remains constant or decreases with time.
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Antibodies for use in the above methods may be prepared by any of a variety

of techniques known to those of ordinary skill in the art. See, e.g., Harlow and Lane,

Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In one such

technique, an imraunogen comprising the antigenic polypeptide is initially injected into any

of a wide variety of mammals (e.g., mice, rats, rabbits, sheep and goats). In this step, the

polypeptides of this invention may serve as the immunogen without modification.

Alternatively, particularly for relatively short polypeptides, a superior immune response may

be elicited if the polypeptide is joined to a carrier protein, such as bovine serum albumin or

keyhole limpet hemocyanin. The immunogen is injected into the animal host, preferably

according to a predetermined schedule incorporating one or more booster immunizations, and

the animals are bled periodically. Polyclonal antibodies specific for the polypeptide may then

be purified from such antisera by, for example, affinity chromatography using the polypeptide

coupled to a suitable solid support.

Monoclonal antibodies specific for the antigenic polypeptide of interest may

be prepared, for example, using the technique of Kohler and Milstein, Eur. 7. Immunol

<J:51 1-519, 1976, and improvements thereto. Briefly, these methods involve the preparation

of immortal cell lines capable of producing antibodies having the desired specificity (/.e.,

reactivity with the polypeptide of interest). Such cell lines may be produced, for example,

from spleen cells obtained from an animal immunized as described above. The spleen cells

are then immortalized by, for example, fusion with a myeloma cell fusion partner, preferably

one that is syngeneic with the immunized animal. A variety of fusion techniques may be

employed. For example, the spleen cells and myeloma cells may be combined with a

nonionic detergent for a few minutes and then plated at low density on a selective medium

that supports the growth of hybrid cells, but not myeloma cells. A preferred selection

technique uses HAT (hypoxanthine, aminopterin, thymidine) selection. After a sufficient

time, usually about 1 to 2 weeks, colonies of hybrids are observed. Single colonies are

selected and tested for binding activity against the polypeptide. Hybridomas having high

reactivity and specificity are preferred.

Monoclonal antibodies may be isolated from the supernatants of growing

hybridoma colonies. In addition, various techniques may be employed to enhance the yield,
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such as injection of the hybridoma cell line into the peritoneal cavity of a suitable vertebrate

host, such as a mouse. Monoclonal antibodies may then be harvested from the ascites fluid or

the blood. Contaminants may be removed from the antibodies by conventional techniques,

such as chromatography, gel filtration, precipitation, and extraction. The polypeptides of this

invention may be used in the purification process in, for example, an affinity chromatography

step.

Monoclonal antibodies of the present invention may also be used as

therapeutic reagents, to diminish or eliminate lung tumors. The antibodies may be used on

their own (for instance, to inhibit metastases) or coupled to one or more therapeutic agents.

Suitable agents in this regard include radionuclides, differentiation inducers, drugs, toxins,

and derivatives thereof Preferred radionuclides include 90Y, l23
I,

125
I,
m

I,
l86
Re,

,8S
Re,

2,l
At,

and 2,2
Bi. Preferred drugs include methotrexate, and pyrimidine and purine analogs.

Preferred differentiation inducers include phorbol esters and butyric acid. Preferred toxins

include ricin, abrin, diptheria toxin, cholera toxin, gelonin, Pseudomonas exotoxin. Shigella

toxin, and pokeweed antiviral protein.

A therapeutic agent may be coupled (e.g., covalently bonded) to a suitable

monoclonal antibody either directly or indirectly (e.g., via a linker group). A direct reaction

between an agent and an antibody is possible when each possesses a substituent capable of

reacting with the other. For example, a nucleophilic group, such as an amino or sulfhydryl

group, on one may be capable of reacting with a carbonyl-containing group, such as an

anhydride or an acid halide, or with an alkyl group containing a good leaving group (e.g., a

halide) on the other.

Alternatively, it may be desirable to couple a therapeutic agent and an

antibody via a linker group. A linker group can function as a spacer to distance an antibody

from an agent in order to avoid interference with binding capabilities. A linker group can

also serve to increase the chemical reactivity of a substituent on an agent or an antibody, and

thus increase the coupling efficiency. An increase in chemical reactivity may also facilitate

the use of agents, or functional groups on agents, which otherwise would not be possible.

It will be evident to those skilled in the art that a variety of Afunctional or

polyfunctional reagents, both homo- and hetero-functional (such as those described in the
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catalog of the Pierce Chemical Co., Rockford, IL), may be employed as the linker group.

Coupling may be effected, for example, through amino groups, carboxyl groups, sulfhydryl

groups or oxidized carbohydrate residues. There are numerous references describing such

methodology, e.g., U.S. Patent No. 4,671,958, to Rodwell et al.

Where a therapeutic agent is more potent when free from the antibody portion

of the immunoconjugates of the present invention, it may be desirable to use a linker group

which is cleavable during or upon internalization into a cell. A number of different cleavable

linker groups have been described. The mechanisms for the intracellular release of an agent

from these linker groups include cleavage by reduction of a disulfide bond (e.g., U.S. Patent

No. 4,489,710, to Spitler), by irradiation of a photolabile bond (e.g.. U.S. Patent

No. 4,625.014, to Senter et al.), by hydrolysis of derivatized amino acid side chains (e.g. , U.S.

Patent No. 4,638,045, to Kohn et al.), by serum complement-mediated hydrolysis (e.g., U.S.

Patent No. 4,671,958, to Rodwell etal.), and acid-catalyzed hydrolysis (e.g., U.S. Patent

No. 4,569,789, to Blattler et al.).

It may be desirable to couple more than one agent to an antibody. In one

embodiment, multiple molecules of an agent are coupled to one antibody molecule. In

another embodiment, more than one type of agent may be coupled to one antibody.

Regardless of the particular embodiment, immunoconjugates with more than one agent may

be prepared in a variety of ways. For example, more than one agent may be coupled directly

to an antibody molecule, or linkers which provide multiple sites for attachment can be used.

Alternatively, a carrier can be used.

A carrier may bear the agents in a variety of ways, including covalent bonding

either directly or via a linker group, Suitable carriers include proteins such as albumins (e.g.,

U.S. Patent No. 4,507,234, to Kato et al.), peptides and polysaccharides such as aminodextran

(e.g., U.S. Patent No. 4,699,784, to Shih et al.). A carrier may also bear an agent by

noncovalent bonding or by encapsulation, such as within a liposome vesicle (e.g., U.S. Patent

Nos. 4,429,008 and 4,873,088). Carriers specific for radionuclide agents include

radiohalogenated small molecules and chelating compounds. For example, U.S. Patent No.

4,735,792 discloses representative radiohalogenated small molecules and their synthesis. A
radionuclide chelate may be formed from chelating compounds that include those containing
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nitrogen and sulfur atoms as the donor atoms for binding the metal, or metal oxide,

radionuclide. For example, U.S. Patent No. 4,673,562, to Davison etal. discloses

representative chelating compounds and their synthesis.

A variety of routes of administration for the antibodies and immunoconjugates

may be used. Typically, administration will be intravenous, intramuscular, subcutaneous or

in the bed of a resected tumor. It will be evident that the precise dose of the

antibody/immunoconjugate will vary depending upon the antibody used, the antigen density

on the tumor, and the rate of clearance ofthe antibody.

Diagnostic reagents of the present invention may also comprise polynucleotide

sequences encoding one or more of the above polypeptides, or one or more portions thereof.

For example, at least two oligonucleotide primers may be employed in a polymerase chain

reaction (PCR) based assay to amplify lung tumor-specific cDNA derived from a biological

sample, wherein at least one of the oligonucleotide primers is specific for a polynucleotide

molecule encoding a lung tumor protein of the present invention. The presence of the

amplified cDNA is then detected using techniques well known in the art, such as gel

electrophoresis. Similarly, oligonucleotide probes specific for a polynucleotide molecule

encoding a lung tumor protein of the present invention may be used in a hybridization assay

to detect the presence of an inventive polypeptide in a biological sample.

As used herein, the term "oligonucleotide primer/probe specific for a

polynucleotide molecule" means an oligonucleotide sequence that has at least about 60%,

preferably at least about 75% and more preferably at least about 90%, identity to the

polynucleotide molecule in question. Oligonucleotide primers and/or probes which may be

usefully employed in the inventive diagnostic methods preferably have at least about 10-40

nucleotides. In a preferred embodiment, the oligonucleotide primers comprise at least about

10 contiguous nucleotides of a polynucleotide molecule comprising sequence selected from

SEQ ID NO: 1-109, 111, 113 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171.

Preferably, oligonucleotide probes for use in the inventive diagnostic methods comprise at

least about 15 contiguous oligonucleotides of a polynucleotide molecule comprising a

sequence provided in SEQ ID NO: 1-109,111, 113 115-151, 153, 154, 157, 158
? 160, 162-

164, 167, 168 and 171. Techniques for both PCR based assays and hybridization assays are
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well known in the art (see, for example, Mullis et aL Ibid; Ehrlich, Ibid). Primers or probes

may thus be used to detect lung tumor-specific sequences in biological samples, including

blood, semen, lung tissue and/or lung tumor tissue.

The following Examples are offered by way of illustration and not by way of

limitation.

EXAMPLES

Example 1

ISOLATION AND CHARACTERIZATION OF cDNA SEQUENCES ENCODING LUNG
TUMOR POLYPEPTIDES

This example illustrates the isolation of cDNA molecules encoding lung

tumor-specific polypeptides from lung tumor cDNA libraries.

A. Isolation ofcDNA Sequences from a Lung Squamous Cell Carcinoma Library

A human lung squamous cell carcinoma cDNA expression library was

constructed from poly A+ RNA from a pool of two patient tissues using a Superscript Plasmid

System for cDNA Synthesis and Plasmid Cloning kit (BRL Life Technologies, Gaithersburg,

MD) following the manufacturer's protocol. Specifically, lung carcinoma tissues were

homogenized with polytron (Kinematica, Switzerland) and total RNA was extracted using

Trizol reagent (BRL Life Technologies) as directed by the manufacturer. The poly A* RNA
was then purified using an oligo dT cellulose column as described in Sambrook etaL,

Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring

Harbor, NY, 1989. First-strand cDNA was synthesized using the NotI/01igo-dT18 primer.

Double-stranded cDNA was synthesized, ligated with BstXI/EcoRI adaptors (Invitrogen, San

Diego, CA) and digested with Notl. Following size fractionation with cDNA size

fractionation columns (BRL Life Technologies), the cDNA was ligated into the BstXI/NotI
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site of pcDNA3.1 (Invitrogen) and transformed into ElectroMax E. coii DH10B cells (BRL

Life Technologies) by electroporation.

Using the same procedure, a normal human lung cDNA expression library was

prepared from a pool of four tissue specimens. The cDNA libraries were characterized by

determining the number of independent colonies, the percentage of clones that carried insert,

the average insert size and by sequence analysis. The lung squamous cell carcinoma library

contained 2.7 x 106
independent colonies, with 100% of clones having an insert and the

average insert size being 2100 base pairs, The normal lung cDNA library contained 1.4 x 10
6

independent colonies, with 90% of clones having inserts and the average insert size being

1800 base pairs. For both libraries, sequence analysis showed that the majority of clones had

a full length cDNA sequence and were synthesized from mRNA
cDNA library subtraction was performed using the above lung squamous cell

carcinoma and normal lung cDNA libraries, as described by Hara et al. (Blood* 84: 189-199,

1994) with some modifications. Specifically, a lung squamous cell carcinoma-specific

subtracted cDNA library was generated as follows. Normal tissue cDNA library (80 \xg) was

digested with BamHI and Xhol, followed by a filling-in reaction with DNA polymerase

Klenow fragment. After phenol-chloroform extraction and ethanol precipitation, the DNA
was dissolved in 133 of H20, heat-denatured and mixed with 133 |il (133 ng) of

Photoprobe biotin (Vector Laboratories, Burlingame, CA). As recommended by the

manufacturer, the resulting mixture was irradiated with a 270 W sunlamp on ice for 20

minutes. Additional Photoprobe biotin (67 ^1) was added and the biotinylation reaction was

repeated. After extraction with butanol five times, the DNA was ethanoi-precipitated and

dissolved in 23 p.1 H20 to form the driver DNA.

To form the tracer DNA, 10 |ig lung squamous cell carcinoma cDNA library

was digested with NotI and Spel, phenol chloroform extracted and passed through Chroma

spin-400 columns (Clontech, Palo Alto, CA). Typically, 5 \xg of cDNA was recovered after

the sizing column. Following ethanol precipitation, the tracer DNA was dissolved in 5 p.1

H20. Tracer DNA was mixed with 15 |il driver DNA and 20 ^1 of 2 x hybridization buffer

(1.5 M NaCl/10 mM EDTA/50 mM HEPES pH 7.5/0,2% sodium dodecyl sulfate), overlaid

with mineral oil, and heat-denatured completely. The sample was immediately transferred
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into a 68 °C water bath and incubated for 20 hours (long hybridization [LH]). The reaction

mixture was then subjected to a streptavidin treatment followed by phenol/chloroform

extraction. This process was repeated three more times. Subtracted DNA was precipitated,

dissolved in 12 jal H20, mixed with 8 jil driver DNA and 20 \i\ of 2 x hybridization buffer,

and subjected to a hybridization at 68 °C for 2 hours (short hybridization [SH]). After

removal of biotinylated double-stranded DNA, subtracted cDNA was ligated into Notl/Spel

site of chloramphenicol resistant pBCSK+
(Stratagene, La Jolla, CA) and transformed into

ElectroMax E. coli DH10B cells by electroporation to generate a lung squamous cell

carcinoma specific subtracted cDNA library (herein after referred to as "lung subtraction I").

A second lung squamous cell carcinoma specific subtracted cDNA library

(referred to as "lung subtraction II") was generated in a similar way to the lung subtraction

library I. except that eight frequently recovered genes from lung subtraction I were included

in the driver DNA, and 24,000 independent clones were recovered.

To analyze the subtracted cDNA libraries, plasmid DNA was prepared from

320 independent clones, randomly picked from the subtracted lung squamous cell carcinoma

specific libraries. Representative cDNA clones were further characterized by DNA
sequencing with a Perkin Elmer/Applied Biosystems Division Automated Sequencer Model

373A and/or Model 377 (Foster City, CA). The cDNA sequences for sixty isolated clones are

provided in SEQ ID NO: 1-60. These sequences were compared to known sequences in the

gene bank using the EMBL and GenBank databases (release 96). No significant homologies

were found to the sequences provided in SEQ ID NO: 2, 3, 19, 38 and 46. The sequences of

SEQ ID NO: 1, 6-8, 10-13, 15, 17, 18, 20-27, 29, 30, 32, 34-37, 39-45, 47-49, 51, 52, 54, 55

and 57-59 were found to show some homology to previously identified expressed sequence

tags (ESTs). The sequences of SEQ ID NO: 9, 28, 31 and 33 were found to show some

homology to previously identified non-human gene sequences and the sequences of SEQ ID

NO: 4, 5, 14, 50, 53, 56 and 60 were found to show some homology to gene sequences

previously identified in humans.

The subtraction procedure described above was repeated using the above lung

squamous cell carcinoma cDNA library as the tracer DNA, and the above normal lung tissue

cDNA library and a cDNA library from normal liver and heart (constructed from a pool of
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one sample of each tissue as described above), plus twenty other cDNA clones that were

frequently recovered in lung subtractions I and II, as the driver DNA (lung subtraction III).

The normal liver and heart cDNA library contained 1.76 x 106 independent colonies, with

100% of clones having inserts and the average insert size being 1600 base pairs. Ten

additional clones were isolated (SEQ ID NO: 61-70). Comparison of these cDNA sequences

with those in the gene bank as described above, revealed no significant homologies to the

sequences provided in SEQ ID NO: 62 and 67. The sequences of SEQ ID NO: 61, 63-66, 68

and 69 were found to show some homology to previously isolated ESTs and the sequence

provided in SEQ ID NO: 70 was found to show some homology to a previously identified rat

gene.

B. Isolation ofcDNA Sequences from a Lung Adenocarcinoma Library

A human lung adenocarcinoma cDNA expression library was constructed as

described above. The library contained 3.2 x 10
6
independent colonies, with 100% of clones

having an insert and the average insert size being 1500 base pairs. Library subtraction was

performed as described above using the normal lung and normal liver and heart cDNA
expression libraries described above as the driver DNA. Twenty-six hundred independent

clones were recovered.

Initial cDNA sequence analysis from 100 independent clones revealed many

ribosomal protein genes. The cDNA sequences for fifteen clones isolated in this subtraction

are provided in SEQ ID NO: 71-86. Comparison of these sequences with those in the gene

bank as described above revealed no significant homologies to the sequence provided in SEQ
ID NO: 84. The sequences of SEQ ID NO: 71, 73, 74, 77, 78 and 80-82 were found to show

some homology to previously isolated ESTs, and the sequences of SEQ ID NO: 72, 75, 76,

79, 83 and 85 were found to show some homology to previously identified human genes.

Example 2

DETERMINATION OF TISSUE SPECIFICITY OF LUNG TUMOR POLYPEPTIDES

(C) 2000 Copyright Derwent Information Ltd.



WO 99/47674 PCT/US99/05798

Using gene specific primers, mRNA expression levels for seven representative

lung tumor polypeptides described in Example 1 were examined in a variety of normal and

tumor tissues using RT-PCR.

Briefly, total RNA was extracted from a variety of normal and tumor tissues

using Trizol reagent as described above. First strand synthesis was carried out using 2 ng of

total RNA with Superscript II reverse transcriptase (BRL Life Technologies) at 42 °C for one

hour. The cDNA was then amplified by PCR with gene-specific primers. To ensure the

semi-quantitative nature of the RT-PCR, P-actin was used as an internal control for each of

the tissues examined. 1 jlaI of 1 :30 dilution ofcDNA was employed to enable the linear range

amplification of the p-actin template and was sensitive enough to reflect the differences in the

initial copy numbers. Using these conditions, the p-actin levels were determined for each

reverse transcription reaction from each tissue, DNA contamination was minimized by

DNase treatment and by assuring a negative PCR result when using first strand cDNA that

was prepared without adding reverse transcriptase.

mRNA Expression levels were examined in five different types of tumor tissue

(lung squamous cell carcinoma from 3 patients, lung adenocarcinoma, colon tumor from 2

patients, breast tumor and prostate tumor), and thirteen different normal tissues (lung from 4

donors, prostate, brain, kidney, liver, ovary, skeletal muscle, skin, small intestine, stomach,

myocardium, retina and testes). Using a 10-fold amount of cDNA, the antigen LST-S1-90

(SEQ ID NO: 3) was found to be expressed at high levels in lung squamous cell carcinoma

and in breast tumor, and at low to undetectable levels in the other tissues examined.

The antigen LST-S2-68 (SEQ ID NO; 15) appears to be specific to lung and

breast tumor, however, expression was also detected in normal kidney. Antigens LST-S1-

169 (SEQ ID NO: 6) and LST-S1-133 (SEQ ID NO: 5) appear to be very abundant in lung

tissues (both normal and tumor), with the expression of these two genes being decreased in

most of the normal tissues tested. Both LST-S1-169 and LST-S1-133 were also expressed in

breast and colon tumors. Antigens LST-S1-6 (SEQ ID NO: 7) and LST-S2-I2-5F (SEQ ID

NO: 47) did not show tumor or tissue specific expression, with the expression of LST-S1-28

being rare and only detectable in a few tissues. The antigen LST-S3-7 (SEQ ID NO: 63)

showed lung and breast tumor specific expression, with its message only being detected in
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normal testes when the PCR was performed for 30 cycles. Lower level expression was

detected in some normal tissues when the cycle number was increased to 35. Antigen LST-

S3-13 (SEQ ID NO: 66) was found to be expressed in 3 out of 4 lung tumors, one breast

tumor and both colon tumor samples. Its expression in normal tissues was lower compared to

tumors, and was only detected in 1 out of 4 normal lung tissues and in normal tissues from

kidney, ovary and retina. Expression of antigens LST-S3-4 (SEQ ID NO: 62) and LST-S3-14

(SEQ ID NO: 67) was rare and did not show any tissue or tumor specificity. Consistent with

Northern blot analyses, the RT-PCT results on antigen LAT-S1-A-10A (SEQ ID NO: 78)

suggested that its expression is high in lung, colon, stomach and small intestine tissues,

including lung and colon tumors, whereas its expression was low or undetectable in other

tissues.

A total of 2002 cDNA fragments isolated in lung subtractions I, II and III,

described above, were colony PCR amplified and their mRNA expression levels in lung

tumor, normal lung, and various other normal and tumor tissues were determined using

microarray technology (Synteni, Palo Alto, CA). Briefly, the PCR amplification products

were dotted onto slides in an array format, with each product occupying a unique location in

the array. mRNA was extracted from the tissue sample to be tested, reverse transcribed, and

fluorescent-labeled cDNA probes were generated. The microarrays were probed with the

labeled cDNA probes, the slides scanned and fluorescence intensity was measured. This

intensity correlates with the hybridization intensity. Seventeen non-redundant cDNA clones

showed over-expression in lung squamous tumors, with expression in normal tissues tested

(lung, skin, lymph node, colon, liver, pancreas, breast, heart, bone marrow, large intestine,

kidney, stomach, brain, small intestine, bladder and salivary gland) being either undetectable,

or 10-fold less compared to lung squamous tumors. The determined partial cDNA sequences

for the clone L513S are provided in SEQ ID NO: 87 and 88; those for L514S are provided in

SEQ ID NO: 89 and 90; those for L516S in SEQ ID NO: 91 and 92; that for L517S in SEQ

ID NO: 93; that for L519S in SEQ ID NO: 94; those for L520S in SEQ ID NO: 95 and 96;

those for L521S in SEQ ID NO: 97 and 98; that for L522S in SEQ ID NO: 99; that for L523S

in SEQ ID NO: 100; that for L524S in SEQ ID NO: 101; that for L525S in SEQ ID NO: 102;

that for L526S in SEQ ID NO: 103; that for L527S in SEQ ID NO: 104; that for L528S in
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SEQ ID NO: 105; that for L529S in SEQ ID NO: 106; and those for L530S in SEQ ID NO:

107 and 108. Additionally, the full-length cDNA sequences Cw^SOSS^and L514S (variants 1

and 2), are provided in SEQ ID NO:
(
151^ 153 and 154, respectiwly^with the corresponding

predicted amino acid sequence being provided in SEQ ID NO[ 152./155 and 156. Due to

polymorphisms, the clone L531S appears to have two forms. A first determined fiill-length

cDNA sequence for L531S is provided in SEQ ID NO: 109, with the corresponding predicted

amino acid sequence being provided in SEQ ID NO: 110. A second determined full-length

cDNA sequence for L531S is provided in SEQ ID NO: 111, with the corresponding predicted

amino acid sequence being provided in SEQ ID NO: 112. The sequence ofSEQ ID NO: 1 1

1

is identical to that of SEQ ID NO: 109, except that it contains a 27 bp insertion. Similarly,

L514S also has two alternatively spliced forms; the first variant cDNA is listed as SEQ ID

NO: 153, with the corresponding amino acid sequence as SEQ ID NO: 155. The second

variant form of L514S full-length cDNA is referred to as SEQ ID NO: 154, with its

corresponding amino acid sequence as SEQ ID NO: 156.

Full length cloning for L524S (SEQ ID NO: 101) yielded two variants (SEQ

ID NO: 163 and 164) with the corresponding predicted amino acid sequences (SEQ ID NO:

165 and 166), respectively. Both variants have been shown to encode parathyroid hormone-

related peptide.

Comparison of the sequences of L514S and L531S (SEQ ID NO: 87 and 88,

89 and 90, and 109, respectively) with those in the gene bank, as described above, revealed

no significant homologies to known sequences. The sequences of L513S, L516S, L517S,

L519S, L520S and L530S (SEQ ID NO: 87 and 88, 91 and 92, 93, 94, 95 and 96, 107 and

108, respectively) were found to show some homology to previously identified ESTs. The

sequences ofL521S, L522S, L523S, L524S, L525S, L526S, L527S, L528S and L529S (SEQ

ID NO: 97 and 98, 99, 99, 101, 102, 103, 104, 105, and 106, respectively) were found to

represent known genes. The determined full-length cDNA sequences for L520S is provided

in SEQ ID NO: 113, with the corresponding predicted amino acid sequence being provided

in SEQ ID NO: 114. Subsequent microarray analysis has shown L520S to be overexpressed

in breast tumors in addition to lung squamous tumors.
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Further analysis has demonstrated L529S (SEQ ID NO: 106 and 115), L525S

(SEQ ID NO: 102 and 120) and L527S (SEQ ID NO: 104) are cytosleletal components and

potentially squamous cell specific proteins. L529S is connexin 26, a gap junction protein. It

is highly expressed in lung squamous tumor 9688T, and moderately over-expressed in two

others. However, lower level expression of connexin 26 is also detectable in normal skin,

colon, liver and stomach. The over-expression of connexin 26 in some breast tumors has

been reported and a mutated form of L529S may result in over-expression in lung tumors.

L525S is plakophilin 1, a desmosomal protein found in plaque-bearing adhering junctions of

the skin. Expression levels for L525S mRNA is highly elevated in three out of four lung

squamous tumors tested, and in normal skin. L527S has been identified as keratin 6 isoform,

type II 58 Kd keratin, and cytokeratin 13 and shows over-expression in squamous tumors and

low expression in normal skin, breast and colon tissues. Notably, keratin and keratin-related

genes have been extensively documented as potential markers for lung cancer including

CYFRA2.1 (Pastor, A., et al, Eur. Respir, J., 10:603-609, 1997). L513S (SEQ ID NO: 87

and 88) shows moderate over-expression in several tumor tissues tested, and encodes a

protein that was first isolated as a pemphigus vulgaris antigen.

L520S (SEQ ID NO: 95 and 96) and L521S (SEQ ID NO: 97 and 98) are

highly expressed in lung squamous tumors, and L520S is up-regulated in normal salivary

gland and L521S is over-expressed in normal skin. Both belong to a family of small proline

rich proteins and represent markers for fully differentiated squamous cells. L521S has been

described as a specific marker for lung squamous tumor (Hu, R., et al, Lung Cancer, 20:25-

30, 1998). L515S (SEQ ID NO: 162) encodes IGF-P2 and L516S is an aldose reductase

homologue and both are moderately expressed in lung squamous tumors and in normal colon.

Notably, L516S (SEQ ID NO: 91 and 92) is up-regulated in metastatic tumors but not

primary lung adenocarcinoma., an indication of its potential role in metatasis and a potential

prognostic marker. L522S (SEQ ID NO: 99) is moderately over-expressed in lung squamous

tumors with minimum expression in normal tissues. L522S has been shown to belong to a

class IV alcohol dehydrogenase, ADH7, and its expression profile suggests it is a squamous

cell specific antigen. L523S (SEQ ID NO: 100) is moderately over-expressed in lung
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squamous tumor, human pancreatic cancer cell lines and pancreatic cancer tissues, suggesting

this gene may be a shared antigen between pancreatic and lung squamous cell cancer.

L524S (SEQ ID NO: 101) is over-expressed in the majority of squamous

tumors tested and is homolgous with parathyroid hormone-related peptide (PTHrP), which is

best known to cause humoral hypercalcaemia associated with malignant tumors such as

leukemia, prostate and breast cancer. It is also believed that PTHrP is most commonly

associated with squamous carcinoma of lung and rarely with lung adenocarcinoma

(Davidson, L.A., et al, J. PathoL, 178: 398-401, 1996). L528S (SEQ ID NO: 105) is highly

over-expressed in two lung squamous tumors with moderate expression in two other

squamous tumors, one lung adenocarcinoma and some normal tissues, including skin, lymph

nodes, heart, stomach and lung. It encodes the NMB gene that is similar to the precursor of

melanocyte specific gene PraeI17, wfhich is reported to be preferentially expressed in low-

metastatic potential melanoma cell lines. This suggests that L528S may be a shared antigen

in both melanoma and lung aquamous cell carcinoma. L526S (SEQ ID NO: 103) is

overexpressed in all lung squamous cell tumor tissues tested and has been shown to share

homology with a gene (ATM) in which a mutation causes ataxia telangiectasia, a genetic

disorder in humans causing a predisposition to cancer, among other symptoms. ATM
encodes a protein that activates p53 mediated cell-cycle checkpoint through direct binding

and phosphorylation of the p53 molecule. Approximately 40% of lung cancer is associated

with p53 mutations, and it is speculated that over-expression of ATM is a result of

compensation for loss ofp53 function, but it is unknown whether over-expression is the cause

of result of lung squamous cell carcinoma. Additionally, expression of L526S (ATM) is also

detected in a metastatic but not lung adenocarcinoma, suggesting a role in metastasis.

Example 3

ISOLATION AND CHARACTERIZATION OF LUNG TUMOR POLYPEPTIDES BY
PCR-BASED SUBTRACTION

Eight hundred and fifty seven clones from a cDNA subtraction library,

containing cDNA from a pool of two human lung squamous tumors subtracted against eight
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normal human tissue cDNAs including lung, PBMC, brain, heart, kidney, liver, pancreas, and

skin, (Clontech, Palo Alto, CA) were derived and submitted to a first round of PCR

amplification. This library was subjected to a second round ofPCR amplification, following

the manufacturer's protocol. The resulting cDNA fragments were subcloned into the vector

P7- Adv vector (Clontech, Palo Alto, CA) and transformed into DH5ot E. colt (Gibco, BRL).

DNA was isolated from independent clones and sequenced using a Perkin Elmer/Applied

Biosystems Division Automated Sequencer Model 373A.

One hundred and sixty two positive clones were sequenced. Comparison of

the DNA sequences of these clones with those in the gene bank using the EMBL and

GenBank databases, as described above, revealed no significant homologies to 1 3 of these

clones, hereinafter referred to as Contig 13, 16, 17, 19, 22, 24, 29, 47, 49, 56-59 . The

determined cDNA sequences for these clones are provided in SEQ ID NO: 125, 127-129,

131-133, 142, 144, 148-150, and 157, respectively. Contigs 1, 3-5, 7-10, 12, 11, 15, 20, 31,

33,38,39,41,43,44,45, 48, 50,53, 54 (SEQ ID NO: 115-124,126, 130, 134-141, 143, 145-

147, respectively) were found to show some degree of homology to previously identified

DNA sequences. Contig 57 (SEQ ID NO: 149) was found to represent the clone L519S (SEQ

ID NO: 94) disclosed in US. Patent Application No. 09/123,912, filed July 27, 1998. To the

best of the inventors' knowledge, none of these sequences have been previously shown to be

differentially over-expressed in lung tumors.

mRNA expression levels for representative clones in lung tumor tissues,

normal lung tissues (n=4), resting PBMC, salivary gland, heart, stomach, lymph nodes,

skeletal muscle, soft palate, small intestine, large intestine, bronchial, bladder, tonsil, kidney,

esophagus, bone marrow, colon, adrenal gland, pancreas, and skin, (all derived from human)

were determined by RT-PCR as described above. Expression levels using rnicroarray

technology, as described above, were examined in one sample of each tissue type unless

otherwise indicated.

Contig 3 (SEQ ID NO: 1 16) was found to be highly expressed in all head and

neck squamous cell tumors tested (17/17), and expressed in the majority (8/12) of lung

squamous tumors, (high expression in 7/12, moderate in 2/12, and low in 2/12), while

showing negative expression for 2/4 normal lung tissues and low expression in the remaining
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two samples. Conlig 3 showed moderate expression in skin and soft palate, and lowered I

expression levels in resting PBMC, large intestine, salivary gland, tonsil, pancreas, i

esophagus, and colon. Contig 1 1 (SEQ ID NO: 124) was found to be expressed in all head

and neck squamous cell tumors tested (17/17): highly expressed in 14/17, and moderately

expressed in 3/17. Additionally, expression in lung squamous tumors showed high

expression in 3/12 and moderate in 4/12. Contig 11 was negative for 3/4 normal lung

samples, with the remaining sample having only low expression. Contig 1 1 showed low to

moderate reactivity to salivary gland, soft palate, bladder, tonsil, skin, esophagus, and large

intestine. Contig 13 (SEQ ID NO: 125) was found to be expressed in all head and neck

squamous cell tumors tested (17/17): highly expressed in 12/17, and moderately expressed in

5/17. Contig 13 was expressed in 7/12 lung squamous tumors, with high expression in 4/12

and moderate expression in three samples. Analysis of normal lung samples showed negative

expression for 2/4 and low to moderate expression in the remaining two samples. Contig 13

did show low to moderate reactivity to resting PBMC, salivary gland, bladder, pancreas,

tonsil, skin, esophagus, and large intestine, as well as high expression in soft palate. Contig I

16 (SEQ ID NO: 127) was found to be moderately expressed in some head and neck i

squamous cell tumors (6/17) and one lung squamous tumor; while showing no expression in

any normal lung samples tested. Contig 16 did show low reactivity to resting PBMC, large

intestine, skin, salivary gland, and soft palate. Contig 17 (SEQ ID NO: 128) was shown to be

expressed in all head and neck squamous cell tumors tested (17/17): highly expressed in 5/17,

and moderately expressed in 12/17. Expression levels in lung squamous tumors showed one
,

tumor sample with high expression and 3/12 with moderate levels. Contig 17 was negative

for 2/4 normal lung samples, with the remaining samples having only low expression.

Additionally, low level expression was found in esophagus and soft palate. Contig 19 (SEQ

ID NO: 129) was found to be expressed in most head and neck squamous cell tumors tested

(11/17): with two samples having high levels, 6/17 showing moderate expression, and low

expression being found in 3/1 7. Testing in lung squamous tumors revealed only moderate

expression in 3/12 samples. Expression levels in 2/4 of normal lung samples were negative,

the two other samples having only low expression. Contig 19 did show low expression levels '

in esophagus, resting PBMC, salivary gland, bladder, soft palate, and pancreas. 1

/
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Contig 22, (SEQ ID NO: 131) was shown to be expressed in most head and

neck squamous cell tumors tested (13/17) with high expression in four of these samples,

moderate expression in 6/17, and low expression in 3/17. Expression levels in lung

squamous tumors were found to be moderate to high for 3/12 tissues tested, with negative

expression in two normal lung samples and low expression in two other samples (n=4).

Contig 22 did show low expression in skin, salivary gland and soft palate. Similarly, Contig

24 (SEQ ID NO: 132) was found to be expressed in most head and neck squamous cell

tumors tested (13/17) with high expression in three of these samples, moderate expression in

6/17, and low expression in 4/17. Expression levels in lung squamous tumors were found to

be moderate to high for 3/12 tissues tested, with negative expression for three normal lung

samples and low expression in one sample (n=4). Contig 24 did show low expression in skin,

salivary gland and soft palate. Contig 29 (SEQ ID NO: 133) was expressed in nearly all

head and neck squamous cell tumors tested (16/17): highly expressed in 4/17, moderately

expressed in 11/17, with low expression in one sample. Also, it was moderately expressed in

3/12 lung squamous tumors, while being negative for 2/4 normal lung samples. Contig 29

showed low to moderate expression in large intestine, skin, salivary gland, pancreas, tonsil,

heart and soft palate. Contig 47 (SEQ ID NO: 142) was expressed in most head and neck

squamous cell tumors tested (12/17): moderate expression in 10/17, and low expression in

two samples. In lung squamous tumors, it was highly expressed in one sample and

moderately expressed in two others (n=13). Contig 47 was negative for 2/4 normal lung

samples, with the remaining two samples having moderate expression. Also, Contig 47

showed moderate expression in large intestine, and pancreas, and low expression in skin,

salivary gland, soft palate, stomach, bladder, resting PBMC, and tonsil.

Contig 48 (SEQ ID NO: 143) was expressed in all head and neck squamous

cell tumors tested (17/17): highly expressed in 8/17 and moderately expressed in 7/17, with

low expression in two samples. Expression levels in lung squamous tumors were high to

moderate in three samples (n=13). Contig 48 was negative for one out of four normal lung

samples, the remaining showing low or moderate expression. Contig 48 showed moderate

expression in soft palate, large intestine, pancreas, and bladder, and low expression in

esophagus, salivary gland, resting PBMC, and heart. Contig 49 (SEQ ID NO: 144) was
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expressed at low to moderate levels in 6/17 head and neck squamous cell tumors tested.

Expression levels in lung squamous tumors were moderate in three samples (n=13). Contig

49 was negative for 2/4 normal lung samples, the remaining samples showing low expression.

Moderate expression levels in skin, salivary gland, large intestine, pancreas, bladder and

resting PBMC were shown, as well as low expression in soft palate, lymph nodes, and tonsil.

Contig 56 (SEQ ID NO: 148) was expressed in low to moderate levels in 3/17 head and neck

squamous cell tumors tested, and in lung squamous tumors, showing low to moderate levels

in three out of thirteen samples. Notably, low expression levels were detected in one

adenocarcinoma lung tumor sample (n=2). Contig 56 was negative for 3/4 normal lung

samples, and showed moderate expression levels in only large intestine, and low expression

in salivary gland, soft palate, pancreas, bladder, and resting PBMC. Contig 58 ? also known as

L769P, (SEQ ID NO: 150) was expressed at moderate levels in 11/17 head and neck

squamous cell tumors tested and low expression in one additional sample. Expression in lung

squamous tumors showed low to moderate levels in three out of thirteen samples. Contig 58

was negative for 3/4 normal lung samples, with one sample having low expression. Moderate

expression levels in skin, large intestine, and resting PBMC were demonstrated, as well as

low expression in salivary gland, soft palate, pancreas, and bladder. Contig 59 (SEQ ID NO:

157) was expressed in some head, neck, and lung squamous tumors. Low level expression of

Contig 59 was also detected in salivary gland and large intestine.

Additionally, the full-length cDNA sequence for Contigs 22, referred to as

L763P, is provided in SEQ ID NO: 158, with the corresponding predicted amino acid

sequence being provided in SEQ ID NO: 159. Also, the full-length cDNA sequence

incorporating Contigs 17, 19, and 24, referred to as L762P, is provided in SEQ ID NO: 160,

with the corresponding predicted amino acid sequence being provided in SEQ ID NO: 161.

Further analysis of L762P has determined it to be a type I membrane protein and two

additional variants have been sequenced. Variant 1 (SEQ ID NO: 167 and the corresponding

amino acid sequence in SEQ ID NO: 169) is an alternatively spliced form of SEQ ID NO:

160 resulting in deletion of 503 nucleotides, as well as deletion of a short segment of the

expressed protein. Variant 2 (SEQ ID NO: 168 and the corresponding amino acid sequence
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in SEQ ID NO: 170) has a two nucleotide deletion at the 3' coding region in comparison to

SEQ ID NO: 160, resulting in a secreted form of the expressed protein.

The full-length cDNA sequence for contig 56 (SEQ ID NO: I48)5 referred to

as L773P, is provided in SEQ ID NO: 171, with the predicted amino acid sequence in SEQ

ID NO: 172. Subsequent Northern blot analysis of L773P demonstrates this transcript is

differentially over-expressed in squamous tumors and detected at approximately 1 .6 Kb in

primary lung tumor tissue and approximately 1 .3 Kb in primary head and neck tumor tissue.

Subsequent microarray analysis has shown Contig 58, also referred to as

L769S (SEQ ID NO: 150), to be overexpressed in breast tumors in addition to lung squamous

tumors.

Example 4

SYNTHESIS OF POLYPEPTIDES

Polypeptides may be synthesized on a Perkin Elmer/Applied Biosystems

Division 430A peptide synthesizer using FMOC chemistry with HPTU (O-Benzotriazole-

N,N,N\N'-tetramethyluronium hexafluorophosphate) activation. A Gly-Cys-Gly sequence

may be attached to the amino terminus of the peptide to provide a method of conjugation,

binding to an immobilized surface, or labeling of the peptide. Cleavage of the peptides from

the solid support may be carried out using the following cleavage mixture: trifluoroacetic

acid:ethanedithiol:thioanisole:water:phenol (40:1:2:2:3). After cleaving for 2 hours, the

peptides may be precipitated in cold roethyl-t-butyl-ether. The peptide pellets may then be

dissolved in water containing 0.1% trifluoroacetic acid (TFA) and lyophilized prior to

purification by CI 8 reverse phase HPLC. A gradient of 0%-60% acetonitrile (containing

0.1% TFA) in water (containing 0.1% TFA) may be used to elute the peptides. Following

lyophilization of the pure fractions, the peptides may be characterized using electrospray or

other types ofmass spectrometry and by amino acid analysis.
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From the foregoing, it will be appreciated that, although specific embodiments

of the invention have been described herein for the purposes of illustration, various

modifications may be made without deviating from the spirit and scope of the invention.
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CLAIMS:

1. An isolated polynucleotide molecule comprising a nucleotide sequence

selected from the group consisting of:

(a) sequences provided in SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32,

34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86-

96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-

151, 153, 154, 157, 158, 160, 167, 168 and 171;

(b) the complements of sequences provided in SEQ ID NO: 1-3, 6-8, 10-

13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69. 71, 73, 74 ?

77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128. 129, 131-

133, 142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 and 171;

and

(c) sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.

2. An isolated polypeptide comprising an immunogenic portion of a lung

tumor protein or a variant thereof, wherein said protein comprises an amino acid sequence

encoded by a polynucleotide molecule of claim 1.

3. An isolated polynucleotide molecule comprising a nucleotide sequence

encoding the polypeptide of claim 2.

4. An expression vector comprising an isolated polynucleotide molecule

of claims 1 or 3.

5. A host cell transformed with the expression vector of claim 4.

6. The host cell of claim 5 wherein the host cell is selected from the group

consisting of E. coli, yeast and mammalian cell lines.
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7. A pharmaceutical composition comprising the polypeptide of claim 2

and a physiologically acceptable carrier.

8. A vaccine comprising the polypeptide of claim 2 and a non-specific

immune response enhancer.

9. The vaccine of claim 8 wherein the non-specific immune response

enhancer is an adjuvant.

10. A vaccine comprising an isolated polynucleotide molecule of claims 1

or 3 and a non-specific immune response enhancer.

11. The vaccine of claim 10 wherein the non-specific immune response

enhancer is an adjuvant.

12. A pharmaceutical composition for the treatment of lung cancer

comprising a polypeptide and a physiologically acceptable carrier, the polypeptide

comprising an immunogenic portion of a lung protein or a variant thereof, wherein said

protein comprises an amino acid sequence encoded by a polynucleotide molecule comprising

a sequence selected from the group consisting of:

(a) sequences recited in SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60,

70, 72, 75, 76, 79, 83, 85
, 97-106, 115-124, 126, 130, 134-141, 143,

145-147 and 162-164;

(b) sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14,

28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124,

126, 130, 134-141, 143, 145-147 and 162-164 ; and

(c) sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.
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13. A vaccine for the treatment of lung cancer comprising a polypeptide

and a non-specific immune response enhancer, said polypeptide comprising an immunogenic

portion of a lung protein or a variant thereof, wherein said protein comprises an amino acid

sequence encoded by a polynucleotide molecule comprising a sequence selected from the

group consisting of:

(a) sequences recited in SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60,

70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143,

145-147 and 162-164;

(b) sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14,

28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 1 15-124,

126, 130, 134-141, 143, 145-147 and 162-164; and

(c) sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.

14. A vaccine for the treatment of lung cancer comprising a DNA molecule

and a non-specific immune response enhancer, the polynucleotide molecule comprising a

sequence selected from the group consisting of:

(a) sequences recited in SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60,

70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143,

145-147 and 162-164;

(b) sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14,

28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124,

126, 130, 134-141, 143, 145-147 and 162-164; and

(c) sequences that hybridize to a sequence of (a) or (b) under moderately

stringent conditions.

15. A method for inhibiting the development of lung cancer in a patient,

comprising administering to the patient an effective amount of the pharmaceutical

composition of claims 7 or 12.
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16. A method for inhibiting the development of lung cancer in a patient,

comprising administering to the patient an effective amount of the vaccine of any one of

claims 8, 10, 13 or 14.

17. A fusion protein comprising at least one polypeptide according to

claim 2.

18. A fusion protein comprising a polypeptide according to claim 2 and a

known lung tumor antigen.

19. A pharmaceutical composition comprising a fusion protein according

to any one of claims 17-18 and a physiologically acceptable carrier.

20. A vaccine comprising a fusion protein according to any one of claims

17-18 and a non-specific immune response enhancer.

21. The vaccine of claim 20 wherein the non-specific immune response

enhancer is an adjuvant.

22. A method for inhibiting the development of lung cancer in a patient,

comprising administering to the patient an effective amount of the pharmaceutical

composition ofclaim 19.

23. A method for inhibiting the development of lung cancer in a patient,

comprising administering to the patient an effective amount of the vaccine of claim 20.

24. A method for detecting lung cancer in a patient, comprising:

(a) contacting a biological sample obtained from the patient with a binding

agent which is capable of binding to a polypeptide, the polypeptide comprising an

immunogenic portion of a lung protein or a variant thereof, wherein said protein comprises an

amino acid sequence encoded by a polynucleotide molecule comprising a sequence selected
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from the group consisting of nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113,

115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 the complements of said

nucleotide sequences and sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111,

113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 under moderately stringent

conditions; and

(b) detecting in the sample a protein or polypeptide that binds to the

binding agent, thereby detecting lung cancer in the patient.

25. The method of claim 24 wherein the binding agent is a monoclonal

antibody.

26. The method of claim 25 wherein the binding agent is a polyclonal

antibody.

27. A method for monitoring the progression of lung cancer in a patient,

comprising:

(a) contacting a biological sample obtained from the patient with a binding

agent that is capable of binding to a polypeptide, said polypeptide comprising an

immunogenic portion of a lung protein or a variant thereof, wherein said protein comprises an

amino acid sequence encoded by a polynucleotide molecule comprising a sequence selected

from the group consisting of nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113,

115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 the complements of said

nucleotide sequences and sequences that hybridize to a nucleotide sequence of SEQ ID NO:

1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 under

moderately stringent conditions;

(b) determining in the sample an amount of a protein or polypeptide that

binds to the binding agent;

(c) repeating steps (a) and (b); and

(d) comparing the amount of polypeptide detected in steps (b) and (c) to

monitor the progression of lung cancer in the patient.
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28. A monoclonal antibody thai binds to a polypeptide comprising an

immunogenic portion ofa lung protein or a variant thereof, wherein said protein comprises an I

amino acid sequence encoded by a polynucleotide molecule comprising a sequence selected •

from the group consisting of: nucleotide sequences recited in SEQ ID NO: 1-3. 6-8, 10-13.

15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86-96,

107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157. 158, 160,

167, 168 and 171; the complements of said nucleotide sequences; and sequences that

hybridize to a nucleotide sequence of SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30. 32, 34-49,
,

51, 52, 54, 55, 57-59, 61-69, 71, 73, 74. 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125,

127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 or 171 under

moderately stringent conditions.

29. A method for inhibiting the development of lung cancer in a patient,

comprising administering to the patient a therapeutically effective amount of a monoclonal

antibody according to claim 28.

30. The method of claim 29 wherein the monoclonal antibody is

conjugated to a therapeutic agent.

31. A method for detecting lung cancer in a patient comprising:

(a) obtaining a biological sample from the patient;

(b) contacting the sample with at least two oligonucleotide primers in a

polymerase chain reaction, wherein at least one of the oligonucleotides is specific for a

polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of a

lung protein or of a variant thereof, said protein comprising an amino acid sequence encoded

by a polynucleotide molecule comprising a sequence selected from the group consisting of

nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154. 157, 158,

160, 162-164, 167, 168 and 171 the complements of said nucleotide sequences, and

sequences that hybridize to a sequence of SEQ ID NO: 1-109, 1 1 1, 1 13, 1 15-151. 153, 154,

157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions; and
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(c) detecting in the sample a polynucleotide sequence that amplifies in the

presence of the oligonucleotide primers, thereby detecting lung cancer.

32. The method of claim 31, wherein at least one of the oligonucleotide

primers comprises at least about 10 contiguous nucleotides of a polynucleotide molecule

comprising a sequence selected from SEQ ID NO: 1-109, 111, 113, 115-151, 153 ? 154, 157,

158, 160, 162-164, 167, 168 and 171.

33. A diagnostic kit comprising:

(a) one or more monoclonal antibodies of claim 28; and

(b) a detection reagent.

34. A diagnostic kit comprising:

(a) one or more monoclonal antibodies that bind to a polypeptide encoded

by a polynucleotide molecule comprising a nucleotide sequence selected from the group I

consisting of SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, i

97-106, 115-124, 126, 130, 134-141, 143, 145-147 and 162-164 the complements of said

sequences, and sequences that hybridize to a sequence of SEQ ID NO: 4, 5, 9, 14, 28, 31, 33,

50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143, 145-147

or 162-164 under moderately stringent conditions; and

(b) a detection reagent.
^

35. The kit of claims 33 or 34 wherein the monoclonal antibodies are

immobilized on a solid support

36. The kit of claim 35 wherein the solid support comprises nitrocellulose,

latex or a plastic material.

37. The kit of claims 33 or 34 wherein the detection reagent comprises a
^

reporter group conjugated to a binding agent.
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38. The kit of claim 37 wherein the binding agent is selected from the

group consisting of antiimmunoglobulins, Protein G t Protein A and lectins.

39. The kit of claim 37 wherein the reporter group is selected from the

group consisting of radioisotopes, fluorescent groups, luminescent groups, enzymes, biotin

and dye particles.

40. A diagnostic kit comprising at least two oligonucleotide primers, at

least one of the oligonucleotide primers being specific for a polynucleotide molecule

encoding a polypeptide comprising an immunogenic portion of a lung protein or a variant

thereof, said protein comprising an amino acid sequence encoded by a polynucleotide

molecule comprising a sequence selected from the group consisting of nucleotide sequences

recited in SEQ ID NO: 1-109, 111, 113, 115-151,153, 154, 157, 158, 160, 162-164, 167, 168

and 171 the complements of said nucleotide sequences and sequences that hybridize to a

sequence of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164. 167,

168 or 171 under moderately stringent conditions.

41. A diagnostic kit of claim 40 wherein at least one of the oligonucleotide

primers comprises at least about 10 contiguous nucleotides of a polynucleotide molecule

comprising a sequence selected from SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157,

158, 160, 162-164, 167, 168 and 171.

42. A method for detecting lung cancer in a patient, comprising:

(a) obtaining a biological sample from the patient;

(b) contacting the biological sample with an oligonucleotide probe specific

for a polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of

a lung protein or a variant thereof, said protein comprising an amino acid sequence encoded

by a polynucleotide molecule comprising a sequence selected from the group consisting of

nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154 f 157, 158,

160, 162-164, 167, 168 and 171 the complements of said nucleotide sequences, and
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sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154,

157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions; and

(c) detecting in the sample a polynucleotide sequence that hybridizes to

the oligonucleotide probe, thereby detecting lung cancer in the patient.

43. The method of claim 42 wherein the oligonucleotide probe comprises

at least about 15 contiguous nucleotides of a polynucleotide molecule comprising a sequence

selected from the group consisting of SEQ ID NO: 1-109, 1 1 1,1 13, 1 15-151, 153, 154, 157,

158, 160, 162-164, 167, 168 and 171.

44. A diagnostic kit comprising an oligonucleotide probe specific for a

polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of a

lung protein or a variant thereof, said protein comprising an amino acid sequence encoded by

a polynucleotide molecule comprising a sequence selected from the group consisting of:

nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158,

160, 162-164, 167, 168 and 171; the complements of said nucleotide sequences; and

sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154,

157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions.

45. The diagnostic kit of claim 44, wherein the oligonucleotide probe

comprises at least about 15 contiguous nucleotides of a polynucleotide molecule comprising a

sequence selected from the group consisting of SEQ ID NO: 1-109, 111, 1 13, 1 15-151 , 153,

154, 157, 158, 160, 162-164, 167, 168 and 171.

46. A method for treating lung cancer in a patient, comprising the steps of:

(a) obtaining peripheral blood cells from the patient;

(b) incubating the cells in the presence of at least one polypeptide of claim

2, such that T cells proliferate; and

(c) administering to the patient the proliferated T cells.
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47. A method for treating lung cancer in a patient, comprising the steps of:

(a) obtaining peripheral blood cells from the patient;

(b) incubating the cells in the presence of at least one polynucleotide of

claim 1, such that T cells proliferate; and

(c) administering to the patient the proliferated T cells.

48. The method of any one of claims 46 and 47 wherein the step of

incubating the T cells is repeated one or more times.

49. The method of any one of claims 46 and 47 wherein step (a) further

comprises separating T cells from the peripheral blood cells, and the cells incubated in step

(b) are the T cells.

50. The method of any one of claims 46 and 47 wherein step (a) further

comprises separating CD4+ cells or CD8+ cells from the peripheral blood cells, and the cells

proliferated in step (b) are CD4+ or CD8+ T cells.

51. The method of any one of claims 46 and 47 wherein step (b) further

comprises cloning one or more T cells that proliferated in the presence of the polypeptide.

52. A composition for the treatment of lung cancer in a patient, comprising

T cells proliferated in the presence of a polypeptide of claim 2, in combination with a

pharmaceutically acceptable carrier.

53. A composition for the treatment of lung cancer in a patient, comprising

T cells proliferated in the presence of a polynucleotide of claim 1, in combination with a

pharmaceutical^ acceptable carrier.

54. A method for treating lung cancer in a patient, comprising the steps of:

(a) incubating antigen presenting cells in the presence of at least one

polypeptide of claim 2;
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(b) administering to the patient the incubated antigen presenting cells.

55. A method for treating lung cancer in a patient, comprising the steps of:

incubating antigen presenting cells in the presence of at least one

(b) administering to the patient the incubated antigen presenting cells.

56. The method of claims 54 or 55 wherein the antigen presenting cells are

selected from the group consisting of dendritic cells and macrophage cells.

57. A composition for the treatment of lung cancer in a patient, comprising

antigen presenting cells incubated in the presence of a polypeptide of claim 2, in combination

with a pharmaceutical^ acceptable carrier.

58. A composition for the treatment if lung cancer in a patient, comprising

antigen presenting cells incubated in the presence of a polynucleotide of claim 1, in

combination with a pharmaceutical^ acceptable carrier. I
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SEQUENCE LISTING

<110> Wang, Tongtong

<120> COMPOUNDS AND METHODS FOR THERAPY OF
LUNG CANCER

<130> 210121. 455PC

<140> PCT
<141> 1999-03-15

<160> 172

<170> FastSEQ for Windows Version 3.0

<210> 1

<211> 315
<212> DNA
<213> Homo sapien

<220>
<22l> misc_teature
<222> (1) . . . (315)
< 22 3 > n = A, T, C or G

<210> 3

<211> 346
<212> DNA
<213> Homo sapien

<400> 1

gcagagacag actggtggtt gaacctggag gtgccaaaaa agccagctgc gggcccacaa
cagccgccgt gagactcccg atgtcacagg cagtctgcgt ggttacagcg cccctcagtg
tccaccccca gcagagacaa cggaggaggc ccccaccagg acggctctca tcattracac 180gctaacacgc ccgnaaactc atgcacagnt ttctttgggg gggaagcaac gggaanagca 240naaattacaa atagaatcat ttgccgtaat ccttaaatgg caaacggtca ggccacgcga 300
aaaaaaaaaa aaaaa

60
20

115

<210> 2

<211> 360
<212> DNA
<213> Homo sapien

<400> 2

atttaggctt aagattttgt ttacccttgt tactaaggag caaattagta ctaaagtata 60atacatataa acaaatacaa aaagttttga gcggttcagc ttttttatct tttttaacgg 120cacaactctt aacaacactg ccctgtaacg ggttgaactg cggtactcag accgagataa ^30
c-gaaatgag tggatgcata gtgttattgc ataatcatcc cactatgaag caaaoccar 240ggacaaa-cc ccagtctaga ttatcagcct ttgtcaacca tcaagcaccc agaagaac-a 300tcattggaaa ttttgtcccc tgtaactggc accncggggt gtgactcac- tc-tgcc 1" 350gtaaaaaaaa aaaaaaaaaa

330
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<220>
<22l> misc_feacure
<222> (1) . . . (346)
<223> n = A,T,C or G

<400> 3

ttgtaagtat acaattttag aaaggattaa atgttattga ccattctact gaatactgca 60
caccctcacc atacaccatc cacnttccaa taacattxaa tcctttctaa aattgtaagt 120
atacaattgt actttctttg gactttcata acaaatatac catagactgt taattttatt 180
gaagtctcct taatggaatg agtcattttt gtcncgtgct cttgaggtta cctttgctt-: 240
gacttccaac aatttgatca tatagtgttg agctgcggaa atctttaagt ttartctaca 300
gcaacaattt ctactnnnag annccnggnn naaaannann annaaa 346

<210> 4

<211> 372
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (372)
<223> n = A,T,C or G

<400> 4

accagcctca ttaccccaga atratgctct tgcacctgtg cggctgggcr tctcagccgt 60
tggt^cggrt tggttttttg aactggtatg nagggcggt- cacagctcta atgtaagcac 120
tctcttctcc aagttgtgct ctgtggggac aaccattcct tgaacaccag agaggaaggc 180
agtccaagct gtcgaaaaga ctattgctta ccnttgtc" taaagaccta cttgacgtca 240
tgcggacagt gcacgtgcct tacgccacat ctcgctttct aggaagaagg ggatgcnggg 3 00
aaggancggg tgctttgtga tggataaaac gnctaaataa cacaccctca cattttgaaa 360
aaaacaaaac aa 372

<210> 5

<211> 698
<212> DNA
<;213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (698)
<223> n • A, T, C or G

<400> 5

actagtanga tagaaacact gtgtcccgag agtaaggaga gaagctacta ttgattagag 60
cctaacccag gttaactgca agaagaggcg ggacactttc agcttcccac gcaactgtat 120
gcacaaagcc aatgtagtcc agtttctaag atcacgcccc aagctaacrg aaccccactt 180
caatacacac tcangaactc ctgatggaac aataacaggc ccaagcctgn ggtacgatgt 24 0
gcacacttgc tagactcaga aaaaatacta ctctcataaa tgggtgggag tattttgggt 300
gacaacctac ttcgcttggc cgagtgaagg aatgatattc atatntrcat ctatcccatg 360
gacacttagn cagcgctttt tatataccag gcatgacgct gagtgacacs: cttgtgtata 420
tntccaaatn ctngcncngt cgctgcacac atccgaaacc ctatattaag ancttcccaa 430
natgangtcc ctggcctttc cacgccactt gaccngtcaa ngatcncacc tctgtntgtc 540
ccaaaaccnc crnctnnang gctagacngg ac:ccrcc:c tccettsccg aanaatnaag 600
cgrgngaaga nanccncncn cccccccncn :ncnncctng ccngctnnr.c cncntgcngg 660
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gggngccgcc cccgcggggg gacccccccn ttttcccc 698

<210> 6

<211> 740
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (740)
<223> n = A,T,C or G

<400
actagtcaaa
catgtttatc
gccaatattt
gtgaaaccca
gtrc- tgcta
aganaaggtt
ttctcaagcc
tgagantttc
acacgtcacc
ctccctttaa
aggggtgngg
aatnacggat
qtnnncaact

> 6

aatgctaaaa
ttttattatg
ccttatatct
acactteaca
cctccaaat

a

aaaagccgcc
ctcgaactat
ccantaatac
ragggaaagc
ntgtgaanta
gaaaagctcc:
cgnangaagg
ccngggagcc

taattxggga
tnttgtgaag
atccataaca
aggcaaaaac
gaatggaccc
aatgaccaaa
ttaaggaaag
cctgaaccat
ctatttcatg
ttnacangaa
taacaatccg
actgggccca

gaaaatattt
ttgtgtcttt
tccacactac
gaggttccca
ggtctgttaa
cattctaaaa
zaaaatcact
ccattccagc
gtccaaacct
attttctctt
cagcgctncg
tccacangaa

tttaagnagt
tcactaatta
atttgtaaga
agatttaaca
ggggccaagg
gaaacgcaaa
tcccanatgc
cnaggcctca
gttgccacag
tnanagtcct
tgttatctgt
cgaatnatcc

gttatagctt
cccacaccat
gaatatgcac
atctgatcaa
gagaagaaga
aaaaaa" c.a

acatcatccg
cgttgacrcg
ntggtnaggc
tnatagggtt
ncagaaccan
ngtcnnntgc

<210> 7

<211> 670
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feature
<222> (1) . . . (670)
<223> n » A,T,C or G

60
120
180
240
300
350
420
480
540
600
660
720
740

<400
gctggggagc
agcggccccg
cttgggatgc
ccaaggtgca
aagacgccac
cacggggata
cgtccggaga
cgaacaccaa
tagcnacaag
aaacantccc
tcctgacaat
nacccacccc

> 7

tcggcatggc
gctcgatggc
aggagctgtt
ctcggcggcc
gccttcttgc
gtgtggacca
caaaaccacc
aggggagaac
gacgatgcgg
aanttcgaag
ggnccttggg

ggtccccgct
cccgtggtgc
ccggggccac
tggagttgcg
tgganaanga
ctctgttggc
cgcatctggg
actaatatct
tgactttatt
tcaccnaaac
tgtntcacat

gcagccatgg
tcagtgagca
agcaagaccg
acgggcgtcg
ccgttggtca
atccaagtaa
atgtgaggac
gctggantcc
gatgccaaga
ctcctggaac
cctcagctnc

ggccctcggc
gcggcccgtc
cgagttcctg
cctaccccgg
aagaaaacaa
tcctgaccca
tacaaaatgc
tgacgggcan
aaccccgttc
aacgaacatn
cccaaaactg

gttgggccag
gcgctacgcg
gcgcacagcg
ggtctccgac
tcatcgggga
tttgttacgg
attgccactg
accattgctg
caaagcaaaa
aacatn:;cc
aancccstnc

<210> 8

<211> 689
<212> DNA
<213> Homo sapien

60
120
180
240
300
360
420
480
540
600
660
670

f

I
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<220>
<22l> misc_feature
<222> (1) . . . (669)
<223> n *= A,T,C or G

<400
actagtatct
aaatgaagca
cacctagcat
gcaacaggaa
tagagcaaag
ctggcagtgt
ttcaccaacc
gacatacnct
cnntnctncc
cccccncggn
nggccnnann
aagcctaagt

> 8

aggaacgaac
ccggatttgg
tgcctactta
atccaaggga
ganagacagc
ccctgcccca
tat-acttga
cctagtggcc
nntcnctcnn
ggacceccct.
crcccccgcn
ttntaccctg

agtaaaagag
gaaaacctgg
gccccctgaa
gaaaaagtaa
ccccattacc
gcatggcacc
aatcacaaca
tgaccttnaa
cnntcccccc
ccggtccctt
nnaaatgntc
ggggccccc

gagcagttgg
ttttatcaga
ttaacagagc
gcaacttggg
aaataccatt
ttatngtttt
tagcctgtcc
aataaatnag
cnctcngtcc
agtggaggtt
ccccctccca

ctacccgatt
acatatggaa
ccaattgaga
ctaggatgag
ttitgcctggg
gacagcaact
gtttgctgcn
gttcantttt
tccnnnnttn
nacggccccx:
nccccnceac

acaacagagt
tgaaagccta
caaacccccg
ccgaccccct
gcttgtgcag
ccgttgaact
tccaggctgc
ctccccccnn
gggggggccn
ggnntcatcc
cticaanccca

<210> 3

<211> 674
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . , . (674)
<223> n ~ A,T,C or G

<400
gtccactctc
caaaaaatgc
gaaaaaagcg
ataagcctga
ccctcatgga
tcccgaaata
aaagttttgt
caaaaacact
agttaattac
catcngaata
anaaatgtca
aggacccnct

> 9

cctcgagtgt
tcgtcctaca
aggcntcctt
agggaagcag
aaaaggcccc
agagacaaat
tcggcctcca
agctgttctg
tttgctccgg
atattgtgga
aaaaaaaagg
gccc

actgtcttac
gtggagtaag
gccaccttgg
ctatigagacc
ctgcaataat
tgggccgcag
ccaaaggaca
tctttcaatt
aaccagcatt
tttccccctc
ccgacctact

ngcgcactct
agcccacaca
caaaggccag
ttccattcct
tttcacctaa
agtcttcccg
tactctaggg
tcaagttatt
attgtcatta
tgcttgcatc
cngcaaggnc

gcttctcaac
cccaaggcag
tccactgcta
cttagttctc
tgaattagca
cgatttaaaa
ggtatgttgt
ttggagactg
tcatcacatt
ttcttttgac
catccaatca

tttctagata
caagacaact
tagaactgcr
ccaataggcc
gtgtgactac
taaacaaccc
tgaagacact
cctccacgtg
ctgtcatcat
tcctctggga
ccgcgctgga

<210> 10
<2X1> 346
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (346)
<223> n = A,T,C or G

60

120
180
240
300
360
420
480
540
600
660
639

60
120
180
240
300
360
420
480
540
600
660
674

< 4 0 0 > 10
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<22 1> misc_feature
<222> (i)...(694)
<223> n = A,T,C or G

<400
cactagtcac
agttgacgaa
cagaacaatt
ttcctcrgtg
gtttactagc
ccaccctctt
taaaaagtag
gatcactttt
cattggccat
ctggcritgac
ctgactgcac
angacgctat

> 13
tcaccagcgc
gacctggttt
ttataaaatg
tgcgcaaatg
tagctccaca
ttccccccat
ttctgtatct
caccggtcat
ggaaacagcc
tggtccggct
ngccaatggc
gggggncana

tctcaatagg
acaagaacca
tctgtagttt
tgtgtttgtg
atacgccaaa
gctttttgcc
tcagtacctt
ttccctttgg
gangtgttgg
gccgccactg
tttcatgaag
gggccanttg

gctcttaagt
actaaatgtt
ataattgccg
acccactctt
aaaggatttc
=tagtttata
ggtcttccag
agtgtaccac
gagccagcag
-cagcacagt
aatacngcat
cccc

<210> 1-2

<211> 675
<212> DNA
<213> Hcmo sapien

<220>
< 2 2 1 > misc_feature
<222> (

I

) . . . (679)
<223> n = A,T,C or G

<400
cagccgcctg
agtcccgnac
ccaagcgcat
ctgtecntgc
naganactaa
gcnccctcnt
gcatgctggg
ccatctgggg
acacgtacaa
actatgcgtc
tggccccann
cagaagtctc

> 14

cacctgtatc
ccgttcggcc
caaatacctg
catxggacta
cnacnattnt
gatgctggtg
actgttcttc
atattccact
cnacccgaaa
gaactgcaat
aaaggacntn
gaacaatcc

cagcgccang
cangctnagt
cngtncggat
nggctccgat
tccagcttcc
ggcttcctga
ggcttcntct
ncgatnatgt
accnnggatg
ggtttggctg
cccganncct

"rccgccagt
cagncctcac
ntaaactcat
ncgaccccca
acacaggagc
gctgctgcgg
zggtgacacn
gattaaggaa
anccccaccg
gggnccttga
ccnccgtgna

<210> is
<211> 695
<212> DNA
<^213> Homo sapien

<220>
<221> misc_feacure
<222> (li . . . (695)
<223> n a A,T,C or G

ccagtagatt
tcatcgcatt
aaaacaactc
ttttttcctc
tccctgaccc
acaaaggaat
aaccccctgg
cttaacagat
tgcacggcac
gccatgggac
ncncngtgac

acgggtagtc
tccgtaagaa
aaagacactc
taggacacct
catccgtggt
gatgacgatt
ttgggaaggg
ggaaagaact
cgtccggcat
acggggaana
cacgtnancc

cccagccgcg
catnccggtc
cttctggctt
gaccanganc
ctataccctg
ggctgcgcaa
cgccattgaa
ntccacggag
ggaancnctg
acaattcaac
attcngttct

cgcgccczcz
aaaggangca
gccgggattg
atcttcganc
atcggatccg
gagtcccant
atacctgcgg
tttcacaagg
aangccaccc
cncatacatc
gatnccatca

60
120
180
240
300
360
420
490
540
6 00

660
694

60
120
180
240
300
360
420
480
540
600
660
679

<400> 15
accagcggat aaaggccagg gatget get: c aacctcctac catgtacagg gaegtcrzez 60

raatccg aagtgtcaac tgcgtcagga ctaanaaacc ctggtttrga 12c
caccacaact acc:
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actagcctgc tgacagaaag caccatacat cctattgttt ctttctttcc aaaatcagcc 60
tnctgtctgt aacaaaaatg tactttatag agacggagga aaaggtctaa tactacatag 120
ccttaagtgt ttctgtcatc gttcaagtgt attttctgta acagaaacat attcggaatg 180
ctccccctcc ccccctataa attgtaactc ccgaaatact gctgctctaa aaagtcccac 240
tgtcagatta tattatctaa caattgaata ttgtaaatac acttgtctca cctcccaata 300
aaagggtact tttctattan nnagnngnnn gnnnnataaa anaaaa 346

<21.0> 11

<211> S02
<212> DNA
<213> Homo sapien

<400> 11

actagtaaaa agcagcattg ccaaacaacc cctaattctc cactaaaaac ataatgaaat SO
gacgttaagc cttttgaaaa gtttaggtta aacctactgt tgttagatta acgtatttgc . 120
tgcttccett catctggaat gtggcattag ctcttttatc ccaacccccc ccaactctta 130
ttcaatccca tgactnaagg ttggagagct aaacactggg acttttggat aacagactga 240
cagttctgca taatcataat cggcattgta cacagaaagg atatggctac ccttcgttaa 3C0
atctgcaccc ccraaatatc aaaaaaggga aatgaagt^a caaatcaatc tttgtacaaz 350
ccgcntgaaa cacgagtttt actcgcttaa -atcagggcc ttgccccntc cccgtaagnc 420
tcrtcgggacc ctgtgcagaa ctgttctcat caaacaccaa acagt-aagt ccattctccg 430
gcac-agcna caaactcggc ttcacattCL acucaacaat ::aaacaaac cgaaatattc 540
ctagacggtc cactcctgtc catacaaaaa zaaaacrcga cttccaaaaa aaaaaaaaaa 600

<210> 12

<211> 685
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (665)
<223> n * A,T,C or G

<400> 12

acxagtcctg tgaaagtaca actgaaggca gaaagtgtta ggattttgca tctaacgttc 60
atcatcatgg tattgatgga cctaagaaaa caaaaattag actaagcccc caaacaagct 120
gcatgcacct gtaacatgat tagtagattt gaacatatag acgtagtatn tcgggcatcc lao
aggcgtccca tcattatgta aaggaattaa agtaaaggac tctgcagttg ttttcattaa 240
atatgcacat agtagagtgc aaaaatacag caaaaatana aactaaaggc agaaaagcat 300
CCtagatacg ccttaatnta nnaactgtgc caggtggccc tcggaacaga tgccaggcag 360
agaccagcgc ctgggcggtg ccccccctcg tctgcccccc tgaagaactc cccccacgtg 420
angtagtgcc ctcgtaggcg ccacgcggan cantggganc aggccgnncn gtnanaagaa 480
ancanngtga nagcttcncc gtngangcng aactgtcccc gngccnnnac gctcccanaa 54 0
cntncccaat ngacaatcga gcctrcnnnc "cngnaacc cngccgnnnn cnngcccnr.c 600
cantr.cgnca accccgcgcc cggaccgc-r :=nnntcgt: ctcncncnaa ngggntttcn 650
cnnccgccgt cncnnccccg cnncc " 635

<210> 13
<211> 694
<212> DNA
<213> Homo sapien

<220>
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ttaaaaaagg gcctgaaaaa aggggagcca caaatctgtc tgcttcctca crxtanccnc 180
cggcaaatna gcattctgtc tcnttggctg cngccccanc ncaaaaaanc ngaactcnat 24 0

cnggcccagg aatacatctc ncaacnaacn aaactganca aggcnntggg aaacgccr.ga 300
tgggattatc ntccgcttgt tganc-tcta agnttcnttc cccccactcn accctgccag 360
ccnagttccg ttagaaaaat gccngaattc naacnccggc tttcncactc ngaattcaga 420
tctncanaaa cttcctggcc acnattcnaa ttnanggnca cgnacanatn ccttccatna 480
ancncacccc acntttgana gccangacaa tgaccgcntn aantgaaggc ntgaaggaan 54 0
aaccccgaaa ggaaaaaaaa ctttgtttcc ggccccttcc aacncttccg tgttnancac 600
tgccctcxng naaccctgga agcccngnga cagtgttaca tgttgttcta nnaaacngac 660
ncttnaatnt cnacrccccc nanaacgatt ncncc 695

<21C> 16

<211> 669
<212> DNA
<213> Homo sapien

<220>
<22l> misc^teature
<222> {l f ... (665)
<223> n = A,T,C or G

<400> 16

cgccgaagca gcagcgcagg ccgtccccgt tccccctccc ccttcccttc tccggtrgcc 60
t-cccgggcc ectcacactc cacagtcccg gtcccgccat gtcccagaaa caagaagaag 120
agaaccctgc ggaggagacc ggcgaggaga agcaggacac gcaggagaaa gaaggcattc 18 0

tgcctgagag agctgaagag gcaaage~aa aggccaaaca cccaagccna ggacaaaagc 24 0
ccggaggctr cgacctcctc atgaagagac tccagaaagg gcaaaagtac tttgacrcng 300
gagaccacaa catggccaaa gccaacacga agaataagca gccgccaagt gcangaccsg 36 0
acaagaaccc ggtgaccggn gaccacaccc ccaccccaca ggatctgccc agagaaagrc 420
ctcgcccgtc accagcaagc tcgcgggtgg ccaagttgaa tgatgctgcc: ggggcrctgc 480
canatctgag acgczzccct ccctgcccca cccgggtccc gtgctggctc czgccczzcc 540
tgctcctgca gccangggtc aggaagcggc ncnggtngtg gctggaaagc aaaacccttc 600
cctgtcggcg tcccacccac ggagcccccg gggcgagccc angaacccga nccrccccgc 660
Cntcctncc ggg

<210> 17

<211> 697
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feature
<222> (1) . . . (697)
<223> n = A, T, C or G

c400> 17
gcaagacatg gacaactaag tgagaaggca acnctctact gctcragntn ccccnggcnn SO
gacgcgctga ggagannnac gctggcccan ccgccggcca cacacgggga ccntggcnat 120
gcccgcccan gggancccca ncnctcggan cccatntcac acccgnnccn cncgcccacn 180
ncctggctcn cncngcccng nccagccmc gncccccccc gccnnncccn tcnncr.cccc 24 0
cncncccccc ncnacnacct cccacccncg gctccccccc cagccccccc ccgcaanc^c 300
ccacnacncc ntcr.r.cncga ancnccr.crc gcr.cccngcc ccngcccrct gccccccg" 360
cncnacnncg cgncrccccg cgcncgcngc cccncczcc; cccacnacag ncneacccgc 420
agncacgcnc tcrgrccnct gacgce—r.n czrgccgcgc r Caccttc3c ggnccr.acng 430
ccccgrccnc nccr.c:gcnc g^cgncnncg cgccccgcrc cnncconger, ccncncgnng 540
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ccccr.gcngn angcngtgcg cnncangncc gngccgnncn ncaccctccg nccnccgccc 600
cgcccgctgg gggcccccgc cncgcggntc antccccncc cncncgccca ctntccgntc 66 0
cnncnctcnc gcccngcgcn cgcccnccnc ccccccc 697 '

<210> 18

<211> 670
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feature
<222> (1)...(670)
<223> n «= A,T,C or G

<400> 18
ctegcgtgaa gggtgcagca cctaagccgg agcggggcag aggcgggccg gcaccccct- 60

/ccgacctcca gtgccgccgg cctcaagatc agacatggcc cagaacttga acgacrcggc 120
gggacggctg cccgccgggc eccggggcac gggcacggcc crgaagctgt tgctgggggc 130

,cggcgccgcg gccztacggtg cgcgcgaacc cgcgttcacc gtggaaggcg ggcncagagc 240
ca:c::cc:c aaccggatcg gcggagtgca caggacacta tcctgggccg anggcccwCa 300
cttcaggacc: cccggctcca gtaccccanc acccacgaca cccgggccag acctcaaaaa 350
aatcccctcc ctacaggctc caaagaccca cagatggtga acatccccc: gcgagcgccg 420
tcccgaccaa tgctcangaa cctcccaaca cgtcccancg cctaagggcc ggactacnaa 4eo
gaacgantgt tgccgtccat ngtcacgaag cgctrcaagaa ctrnggtggc caagcccaac 540
gncctcacnn ctgatcnccc agcggggcca agttanccct ggtcgatccc cgggganctg 500
acnnaaaagg gccaaggact tccccccacc ccggazaatg tggccnccac aaagcccaac 660
tttar.ccacc 670

/

<210> 19
<211> 606
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> <l) . . . (606)
<223> n - A,T,C or G

<400> 19
accagtgcca acctcagctc ccaggccagc cccctgaatg tcgaggagtt ccaggacctc 6 0
tggcctcagt tgtccttggt tactgatggg ggacaaattg gggatggcca gagccccaag 12 0

/cgtcgccttg gctcaactgt ggttgacttg tctgcgcccg gaaagtttgg catcattcgc 180
ccaggctgcg ccccggaaag tactacagcc atcctccaac agaagtacgg actgctcccr 240

jtcacacgcg- cccacctgtg aaactctggg aagcaggaag gcccaagacc tggtgctaga 300
tactatgtgc ctgtccactg acgactgcca aggcctcatt cgcagaggcc accggagcta 360
gggcactagc ccgactccta aggcagtgtg tcttcctgag cac-gcagac caagcccCwg 420
gagc-gctgg tttagccttg cacctgggga aaggacgtar rratttgcat tttcataca: 480
cagccaaaag ctgaatggaa aagctnagaa catccctagg cggccttatt ccaacaag-t 540
tcntrcgtct gctttgtttt tcaattgaaa agtcactaaa caacagattt agaacccacn 600

<210> 20
<211> 44? '

<212> DNA
<213> Homo saoien
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<400> 20
actagtaaac aacagcagca gaaacatcag taccagcagc gtcgccagca ggagaatacg so
cagcgccaga gccgaggaga acccccgctc cctgaggagg acccgrccaa actcttcaaa 120
ccaccacagc cgcccgccag gacggactcg ctgctcatng caggccagac aaacactuac 130
cgccagaaca tcaaggagtt cactgcccaa aacetaggca agctcttcat ggcccaggcr 240
cttcaagaat acaacaacta agaaaaggaa gtttccagaa aagaagttaa catgaaccct 3 00
tgaagccaca ccagggcaac tcttggaaga aatatatttg cataccgaaa agcacagagg 360
atccctttag tgtcattgcc gatcttggct ataacagtgt ctttctagcc ataataaaat 420
aaaacaaaat cttgactgct cgcccaaaa 44 9

<210> 21
<211> 409
<212> DNA
<213> Homo sapien

<400> 21

tatcaatcaa ctggtgaata antaaacaat gtgtggtgtg accacacaaa gggcaccac- 60
caatgataaa aggaacaagc tgcctatacg cggaacaaca tggacgcacc tcagaaac" 120
tatgctgagt gaaagaacaa acacggagaa cataccacgc ggcccccct- acgtaacar^ ISO
acagaaacaa aaacagaggc aaccacctc: gaggcagtat ggagcgagac agactggaaa 240
aaggaaggaa ggaaactcta cgctgatgga aacgcccgtg tcctcaccgg gtggtagtca 3 JO
tgtggggata cacactcgte aaaattcatt gaactacata ccaaagaacc ccgcactrca 3-0
ctgggacgca aataataccc caactaaaaa gacaaaaaaa aaaaaaaaa 409

<210> 22
<211> €49
<212> DNA
<213> Homo sapien

<220>
<221> misc_fearure
<222> (1/ . . . (649)
<223> n = A,T,C or G

<400> 22
acaattttca ttatcttaag cacattgtac atttctacag aacctgtgat tattctcgca 50
tgataaggat ggtacttgca tatggtgaac cactactgtt gacagtttcc gcagaaatcc 120
tacttcagtg gaccaacatt gtggcatggc agcaaatgcc aacattttgt ggaatagcag 130
caaatctaca agagaccctg gttggttttt cgcttcgttc tctttgtttc ttccccctcc 240
tcctgaatca gcagggatgg aangagggta gggaagttat gaaccactcc ctccagtagt 3 00
agctctgaag tgtcacattt aatatcagcc ttcctcaaac atgattctag ttnaatgcag 360
aagagagaag aaagaggaag tgttcacttt tttaatacac tgat^tagaa atttgatgcc 420
ttatatcagt agtcctgagg tattgatagc cngctttatt tctgccttta cgttgacagc 4=0
gttgaagcag ggtgaacaac taggggcaca tatatttttt ttntttgtaa gctgtttcac 540
gatgctttct tcggaacttc cggacaagtc caggaaaaca tctgcatgtt gttatctagc €C0
ccgaagctcn catccacctc attacaacaa aaacncccag aacggnttg 549

<210> 23
<211> 6S9
<212> DNA
<213> Homo sapien

<220>
<22 1 > misc feature
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<222> (1) . . . (669) ,

<223> n « A,T,C or G '

<400> 23
1

actagtgccg tactggctga aatccctgca ggaccaggaa gagaaccagt tcagactttg 60
tactctcagt caccagcccc ggaattagat aaattccttg aagatgtcag gaatgggar.c 120
tatcccccga cagcctttgg gctgcctcgg ccccagcagc cacagcagga ggaggcgaca 180
tcacccgtcg tgcccccccc cgtcaagact ccgacacctg aaccagctga ggtggagact 240
cgcaaggcgg tgctgatgca gtgcaacant: gagtcggcgg aggagggagc caaacaccac 300
ctgacacttc tgctgaagtt ggaggacaaa ctgaaccggc acctgagctg tgacctgatg 360
ccaaacgaga acacccccga gttggcggc^ gagctggtgc agctgggctn cattagtgag 420
gccgaccaga gccggttgac ctctctgcca gaagagactn gaacaagttc aattttgcca 480
ggaacagcac ccccaaccca gccgctgtca ccgtctcctc tcagagctca ctcgggccag 540

'

gccctgatct gcgctgtggc tgtccrggac gcgccgcacc ctctgccccc ccccccagtc 600
agcattacct gtgaagccct tccctccttc atcacccagg anggctgggg gggccccccg - 660
nttctaacc Sg 9

<2lO> 24

<211> 442
<212> DNA
<213> Homo sapien

<400> 24
accagtacca tcttgacaga ggacacacgc tcccaaaacg uctgttacca cacttaaaaa 60
tcactgccat cattaagcat cagtttcaaa actanagcca ttcatgattt acttctccca 120
gatgactatc attattctag tcccctgaac ttgtaagggg aaaaaaaaca aaaacaaaaa 1B0

J

ctcacgatgc actxttcccc agcacatcag acttcaaat: gaaaattaaa gacatgctac 240
ggcaatgcac ttgctagtac tacacactt: ggtacaacaa aaaacagagg caagaaacaa 300 i

cggaaagaga aaagccttcc tttgttggcc cccaaaccga gtcaagaccr gaaatgtaga 360
gatgatctct gacgatacct gcatgttcrr accgcgtaaa taaaattgct ggtatgaaat 420
gacctaaaaa aaaaaaaaga aa 44 2

<210> 25
<211> 656
<212> DNA
<213> Homo sapien

<220> '

<221> misc_feature
<222> (1) . . . <656)
<223> n = A,T,C or G

<400> 25
tgcaagtacc acacactgtt tgaatcttgc acaaaaagcg actgtaggat caggtgacag 6C .

ccccggaatg tacagcgtct cggtgcacca agangccttc taaaggcrga cacaccttgg 120
accctaatgg ggcagagagt acagccctag cccagtggcg acacgaccac cccctticggg 18 0
aggcctgagg tagaggggag tggtatgtgt tttctcagtg gaagcagcac atgagcgggc. 24 0
gacaggatgt tagataaagg ctctagtnag ggtgtcatcg ccatccgaga gactgacaca 300
ctcccagcag ctggtaaagg ggtgctggan gccacggagg anctctagaa acaccagcac 36 0
gggctgatcc gatcacttcc tggcatcccg ctcactttta cgggaagtcc tatcagangg 420
atgggacagt tttccacacc cccgccgcgg agctctggaa cactctccaa attccccrct 480

f

ac-aaaaacc actgccctaa ctacactccc cccccgaagg aatagaaacg gaacc- tr-c 540
tgacatantt cccggcacgg ggagccagcc acaaacgana arctgaacgc gtccaggtct 600 I

c^cccganac tcatccacac agaattggcr aaacccccc: -tiggaataag gaaaaa 656
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<210> 26
<211> 434
<2X2> DNA
<213> Homo sapien

<220>
<221> misc_feacure
<222> (1 J . . . (434)

j

<223> n = A,T,C or G

I

<400> 25
actagttcag actgccacgc caaccccaga aaatacccca catgccagaa aagtgaagcc 60
ctaggtgttt ccatccatgt ttcaatctgt ccatctacca ggccccgcga taaaaacaaa 120
acaaaaaaac gccgccaggc tttagaagca gttctggtct caaaaccacc aggatc-tgc ISO
caccagggcc cccccgaaac agtaccacat gtaaaaggga atttggcctt cacttcazcz - 240
aataactgaa ttgccaggct ttgattgata attgtagaaa taagtagcct tctgttgtgg 300
gaataagtta taatcagtac tcatctctcc gttttttgtc actcttitcc ctctaattgr 360
gtcaczcgta ctgtrtgaaa aatacttc: n -tacnaaatt aaactaacct gccttaaaaa 420
aaaaaaaaaa aaaa 434

<210> 27
<211> 654
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (654)
<223> n « A , T , C or G

<400> 27
actagtccaa cacagtcaga aacattgctt tgaatcccct gcaaaccaag gcattaaccc 60
taacaaacca ggatccattt aggtaccact tgatataaaa aggatatcca taatgaatac 120

|tctacaccgc accctttaca ttagccacta aatacgttat tgcttgatga agaccntrcra 180
cagaacccta tggattgcag catttcactt ggctacttca tacccacgcc ttaaagaggg 240 i

gcagctccnc aaaagcagaa acatgccgcc agttctcaag ttttcctccc aaccccacrc 300
gaatgtaagg gcagctggcc cccaatgtgg ggaggcccga acattttctg aattcccatc 360
Ctctcgttcg cggctaaatg acagctcctg tcattactta gactccgatc tctcccaaag 420
gtgttgactt acaaagaggc cagctaatag cagaaatcat gaccctgaaa gagagatgaa 480
attcaagctg tgagccaggc aggancccag tatggcaaag gtcttgagaa tcngccactt 540
ggtacaaaaa aaacttcaaa gcntttatgt cataccatgg aaccatagaa anggcaaggg 6 00
aattgttaag aanaatttta agcgcccaga cccanaanga aaaaaaaaaa aaaa " 654

<210> 28
<211> 670 '

<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (670)
<223> n = A.T.C or G

<400> 23
cgcgcgcaca tac-gggagg attcccacag ccgcacgg-c acagccctta cggatcgcca 6 0

I
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ggaaggggcg aaagatatgt gggataaact gagaaaagaa nccaaaaacc tcaacatcca 120
aggcagccta ttcgaactcc gcggcagcgg caacggggcg gcggggtccc tgcccccggc 180
gttcccggtg ctcctggtgt ctctctcggc agcrttagcg acccgnctct ccccctgagc 240
gtggggccag c:ccccccgc ggcgcccacc cacnctcact ccatgctccc ggaaatcgag 300
aggaagatca ttagcccttc ggggacgttn gtgactctct gcgacgctga aaaacactca 360
tatagggaat gtgggaaatc ccganccccc tnttatntcg tncgatctct tgcgtcttat 420
ttgccaaaac gcuaccaatc agtgaccaac cnagcacagc caaaaatcgg acntcngctt 480
tagtccgtct tcacacacag aataagaaaa cggcaaaccc accccacttc tnantttnac 54 0
tatcaccaan ttttttctgt rgggcaaaag aaccccagga acngccctgg ggccnccgca 600
ctanagttaa ccnagctagt tncatgaaaa atgatgggct ccncctcaac gggaaagcca 660
agaaaaagnc 570

<210> 2S
<21i> 551
<212> DNA
<213> Hcmo sapien

<220>
<221 > miscofeature
<222> (1> . . . (551)
<223> n = A, T , C or G

<400> 25
actagtcctc cacagcczgz gaatccccct agaccttcca agcatagtga gcggagaaga 60
agatcccagc gttsagccac ctcacccacg cccgatgatt ctgcagaaaa ggttcc-tcc 120
ccccctccag ccacrgatgg gaaagtactc tccancagtt cccaaaar.ca gcaagaacct 190
ccagtaccag aggrgcctga cgccgcacac u-gccact eg agaagceggg accctgtccc 240
cc-cccgact. taagrcgtgg tccagaagct acagcaccgg tagectcaga ttcc:c::ac 300
cgtaatgaat gtcccagggc agaaaaagag gataencaga cgctitccaaa cccc:c::cc 360
aaagcaacag ccgacgggaa gaggagctcc agcagcagca ggaacatrcga aaacagaaaa 420
aaaagcgaaa trgggaagac aaaagctcaa cagcatttgg taaggagaaa aganaagatg 43 0
aggaaggaag agagaagaga gacnaagatc nctacggacc gnnncggaag aagaagaagn 540
aaaaaanaaa a

<210> 30
<211> 684
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (684)
<223> n « A,T,C or G

c400> 30
accagctcta tctggaaaaa gcccgggtcg gaagaagccg tggagagtgc gtgtgcaacg SO
cgagactcat ctctitggaag catccctggc aaaaacgcag ctgagtacaa ggttatcact 120
gtgacagaac ccggaccgct ttttgagata atagagaege tgeagtcega agagacttcc 190
agcacctctc agtzgaacga actaatgatg gewtctgage caactttact ggc^caggaa 240
ccacgagaga tgacrgcaga tgtaatcgag cctaaaggga aattcctcat caac-tagaa 3 00
ggtggtgata ttrgtgaaga gccctcc^at aaagtaatcg tcatgccgac tacgaaagaa 350
aaacgccccc gtcgttggaa gtatacagcg ggagcctcca gacacactgr gtcctcaarg 420
cgcagaagcc gteagtggga aaatagtact aacagctcac tcgagcaaga accctcrtga 480
cagcactggg ctagaagccc ggaeggatta :::acaacai aggaaagaaa gecaaaaa:: 540
aggtnatgag tggacgagca aaeggeggan gaeggggaac tcaaa-caga a-tatgaaag 6GC
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aagttnttcc tgttacnata gaaaggaac:
tgcggtgtgt accgtggatg gaan

<210> 31
<211> 654
<212> DNA
<213> Homo sapien

<220>
<22i> misc_feature
<222=> (1) . . . (654)
<223> n « A, T, C or G

atgtttattt: acacgcagaa aatatanatg 660
684

<400
gcgcagaaaa
aacatcttct
tctggcagcc
agagcctgac
ccctggtcct:
tcacgaccag
aagcgcagag
cr.acggcaga
atgatgttgt
cacgctccac
tcaacaaagt

> 31
ggaaccaata
cagaatgacc
gcgccrtcca
agaacagc^g
ggagacacag
ggaaagcaaa
tggaagagcr
gcccaatgca
gatgggagtr
cgactgctg-
tcctgtatca

tttcagaaac
cagaagtcat
gagatggaag
gagaaccrc.
tggaaggccr
tcagangc-c
ttccatcacg
aagtccatzg
cagracaagg
tgcagacggg
ctcactcggr

<210> 32
<211> 673
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (673)
<223> n « A, T, C or G

aagcztaaca
catcgtggga
aaaggtgaca
gcagccgggt
~ gacgcccag
agattcctca
gaagatcca-
aaggtgccgt
ataaagagae
ctLttcccca
-ggcttctrza

ggaacagctg
gctggcgngc
gccatcgaga
ggctatcatg
gtcgtaaatg
ccc-ctgtca
cacgagtctc
gttacagtta
cgggagacac
anttcaggaa
tgaagaatgc

cctgtacatc
ttggccctgc
gagacctaaa
ttctcaaaga
gtcacatgac
gaaaacaatc
cggaaagcag
ttagaggaag
caaggaactc
aagcctggcc
ncce

50
120
130
240
300
35 0

420
430
540
600
654

<400
acuagtgaag
tatcacctga
ttaaagacca
aatgaattga
gacaaactcc
aacaaatcaa
cccgtgactg
tgtgggaaat
atacctagga
aagangtccc
gaaattaaaa
cagggatnag

> 32

aaaaagaaat
caccaggagt
cacaaggaag
aatcaaaaga
tctatccagc
tcaaatacat
tctatnagcc
aactgaaaaa
tttctactgg
aaggtcacca
gacgcttcag
aaa

tctgatacgg
tttcaccgga
caaaatctt:
atctgacacc
agacacacc:
ccaaattaag
aattattaaa
gagaccgaga
aggcggagaa
aattcattga
ggagacnccc

<210> 33
<2ll> 673
<212> DNA
<213> Homo saoien

gacaaaaatg
aaaggatrcg
ctgaaagaag
atgacaacaa
gtcggaaacg
tctgttcgtg
aaatacacca
agaacgaatc
acagaagaa"
aggtggtga-
cacgaaggaa

ctcttcaaaa
aacctggtgc
taaatgatac
atggcgcaac
accaaccgcc
gtagcacctt
aaatcactga
actacaggtc
tccgaagaaa
ggccttcatr
tcgccagcca

catcatcctt
taccaacatc
actcctggtg
tcatgccgta
ggaaatactt
caaagaaatc
tgggagtgcc
ctgaaacaaa
ttgttacaag
tgaagatgaa
caaaaaaact

60

120
180
240
300
360
420
480
540
500
550
573
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<220>
<221> misc_feature
<=222> (1) . . . (573)
<223> n - A,T,C or G

<400> 33

actagctatt cactttcctc cgcttcagaa ggcttttcag accgagagcc taagcatact 60
ggatctgttg ttccttttgg gtcccacctc atcagtgtgc atagtggcag aaattataaa . 120
gaaggttgaa aggagcaggg aaaagatcca gaagcacgtt agttcgacac catcatcctc 180
tcttgaagta tgatgcatat tgcattactt tattcgcaaa ctaggaaccg cagcctgagg 240
atcacttaga agggcaagtt caagaggaca tgaagatttg agaacttttt aactattcac 300
tgaccaaaaa tgaacattaa tgttnaagac ttaagacttt aacctgctgg cagtcccaaa 360
tgaaattatg caactttgac atcatatccc ttgatttaaa ttgggctttc gtgattgann 420
gaaactctac aaagcatatg gtcagttact tnattaaaaa ggcaaaaccu gaaccacctt 48 0
ctgcacttaa agaagtctaa cagtacaaat acctatctat ctcagacgga tntatccntt - 54 0
tncactttta aacattgcac tatctacggt nggtggggcr ctctcaccaa tacacaaacn 600
aatttatcat ttcaanggca ttctatttgg gtctagaagt tgattccaag nantgcatat 660
tccgctaccg zr.z 673

<210> 34

<211> 634
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> U) - - . (634)
<223> n = A,T\C or G

<400> 34

.

actagtttat tcaagaaaag aacttaccga ttcctctgtt cctaaagcaa gagtggcagg 60
tgaccagggc tggtgtagca tccggtccct ttagtgcagc taaccgcact tgtcactgat 120
gaccaaggag gaaatcacta agacattcga gaagcagtgg tatgaacgcc cctggacaag ISO
ccacagccct gagccccaac cctgtagtcc gcacacaaga acgagctcca cctcccccrc 240
ctcaggagga atcrgtgcgg atagattggc tggacttttc aatggctc-g ggttgcaagc 300
gggcaccgtt atggctgggt atggagcgga cagccccagg aancagagcc ccagcccggc 360
tgcctggtcg gaaggcacag gtgttcagca ccttcggaaa aagggcataa agtngtgggg 420
gacaattctc agtccaagaa gaacgcaccg accattgctg gccatctgcc tncctagtan 480
gaacrggacn cacttttgac cangatnntt ctnctacgcc ttntcgcaat gaaatcaaat 540
cccgcattat ctacaagtgg tatgaagccc cgcnnccccc agagaggcrg ttcaggcnac 600
gtcttccaag ggcagggtgg gttacaccat Cttacctccc ctctcccccc agatcatgna 660
cncagaagga atctntttcc tccc 634

<210> 35

<2ll> 614
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (li . . . (614)
<223> n « A t T,C or G

<400> 35
acragr=caa cgcgccngcn aacattcccc -ggtagccta cr:::t:a:c cccgaaca:; 60
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ggtaagaccg
tcactgcatg
cacacctcgc
acggtctctc
aagncncgtg
ttccngcttc
gaaggganga
tgcttcacgt
gnccgancnc
aaaaaaaaaa

agcaacggct
aagactggcc
ccccrgttag
tgtggccaat
agcagncanc
tcctggccct
taancgggat
ggganacana
gtcttcgact
aaaa

tcaggacatg
cgcctcagtg
tgccgcacga
gttggtnggc
nccagttctg
gngtgggcta
ctaccaatcg
uccanccctc
ctcgganaca

ggttctcttc
tntcaacctc
cagcccccac
tgactggtgg
caccagcagc
nggcctgatt
acnctggcaa
atttnntgct
cr.ccantznaa

tcctgtgatc
accagggctg
canatgacct
aaagtanggt
gcctccgtcc
cgggaanatg
aacnatntct
gnanatnaca
tactggcgtt

attcaagtgc
tctcttggtc
tggccaagtc
ggaccaaagg
tactngggtg
cctctgcang
aagattnttn
ccct acccgc
ctgttgttaa

120
180
240
3C0
360
420
480
540
600
614

<210> 36
<211> 686
<212> DNA
<213> Homo sapien

<220>
<22 1 > misc_feacure
<222> (1) . . . (686)
<223 > n = A, T, C or G

<400
gtggztggcc
ctccrrtcgte
taacctcggt
g?gc:?gggg"
cc cayct cere

acctgcnc^g
ggtatttct^
gagactggat
ggatgccacc
ctcagganac
ggacatcatc
aaccr.aaaca

> 36
cggt~ctccg
gactgttgct.
gccaccgga-:
crggagcagc
cagcccggtc:
ggcacacgcg
aatcagegcr.
eggaacattt
aaagcagcta
naattgataa
atttgtttac
aaanccaagg

cttcccccca
tgctggtcgc
egcccttctt
ccgaggcacr
gctngc^ccc
acccgtggtt
cgcaaagatg
ceggggtcta
cagcagccgc
cccggctcat
eggggganag
aaaccc

- -ccctactr
agactccctg
r.ccLgctgc
gcagcagaag
cgccgcatgg
gat wtggccn
gctiaacctac
aaggtctgtu
agacctcaca
aacacaccgc
ganaactgnc

ccccccctc;
accccccccc
ccagcccagc
ananaaaaga
caatnagaca
tcagtggcac
gctacgccag
tggggtgcaa
gcccaagtgt
caagaatgtg
tcncntacc:

ccccctctcc
caccccrccc
cctaccgtca
cacgacr.aac
gacgcrgctc
caccctiatg
ggagacacag
caccgaataa
gggacgctgc
gattncccca
caactgaaca

60

120

180
240
300
360
420
480
540
600
660
636

<210> 37
<211> 681
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feature
<222> (1) . . . (681)
<223> n * A,T,C or G

<400
gagacanacn
caccticcca
cancctgnat
aaaggtcgea
nacaggaaac
cacactgagt
tgcggaggaa
gatratnece
nacnr.cgcr c

> 37
naaegtcang
ccagcancca
caatctganc
ennncagaga
tggtgaccnn
ennngacgan
ggaagacccc
cttgactgag
nat egggace

agaanaaaag
gcgcccccca
tctatccccg
agctgctgcc
gccgcanaac
gcctnaccan
gnacnggatc
ncrctgaggg
gacangctgg

angcaeggaa
gcngccrcca
gcccatnccz
ancaccancc
zcatacagga
ggacetnccc
crggccggcn
gctacecgaa
ggatnggagg

cacaanccag
ngnceggang
accccggagg
gccccnnccc
geacgegang
cagcnnaccg
tgccaccccc
cccgc::cca
ggctatccc?

gencgatgge
accangaccc
eggangecgn
tgnegggcen
ggcaennnct
annacnggac
ccacccccag
c:rcc:acca
cancaccrcc

60
120
180
240
300
360
420
48C
540

(C) 2000 Copyright Derwent Information Ltd.



WO 99/47674 PCT/US99/05798

16

tnanaccaac agcnacngan natnggggct ccccngggtc ggngcaacnc tcccncaccc 600
cggcgcnggc cttcggtgnt gtcctccntc aacnaacccc naaanggcgg gccccccngn 660
ggactcctcn ttgctccccc c 681

<z210> 38

<211> 687
<212> DNA
<213> Homo sapien

<220>
<221> misc_feacure
<222> (1) . . . (637)
<223> n = A, T , C or G

<400> 38

canaaaaaaa aaaacatggc cgaaaccagn aagctgcgcg atggcgccac ggcccctctc 50
cccccggccc gngtccggaa ggtttccctc cgaggcgccc cggctcccgc aagcggagga 120
gagggcggga cncgccgggg ccggagctca naggczcugg ggccgccrug ctccrccgcc 18 0
atcgcaaggg cggcgccaac ccnaggcctc cccgcaaagg cccccnangc ggnggcggcg 240
gggggccgcg anaaccgcaa aaanaacgct gggcgcgcng cgaacccgtc cacccccgcg 300
aaggananac ttccacagan gcagcgtttc cacagcccan agccacnt:: ctagcgtgat 360
gcaccccagt aagcrcccgn cggggaagct caccgctgcc aaaaaanc:c ttcgcrccac 420
cggcgcacna aggggangan ggcangangc tgccgccrgc acaggccacc tgaceacgtc 480
gcccgcccta ntctgcctt: gtgaatctcc actctgttca accccaczcg ccgccctccc 540
crccctgcgc cttcctccna ccctaanaac cagcctcctr: tacccnatng nanctmctr*. 6 00
gcncnngtng aaatcaactc ggtccnccgg aacctctcnc ccgtggcaac tgctnaaaga 660
aac-gccgcc ccgnctaccg cngcccc 587

<210> 39
<211> 695
<212> DNA
<213> Homo sapien

<220>
<221 > misc_feacure
<222> (1) . . . (695)
<223> n = A,T,C or G

<400> 39
actagtctgg cctacaatag tgcgattcat gtaggacttc tttcatcaat tcaaaacccc 60
tagaaaaacg catacagatt atataagtag ggataagatt tctaacactt ctgggctccc 120
tgacccctgc gctagaccgt ggaaagggag tattattaca gcatacaaca ccgccgctgc 180
ctcaccagtt ataacatgac aggtgctgaa ttgtgattca caatttaaaa acaccgtaac 240
ccaaactttt cttcttaact gtagaccatg catgtgaatg tcaatgtcaa cctgctcaar. 300
gttgttatgg gcagaaaaaa ccacatgccc taaaatttta aaaagcaggg cccaaactta 360
ctagtttaaa attaggggca tgttcccagc ttgttattaa ntggttacag ctctgtttag 420
aanaaatcna ngaacangac ttngaaantt aagncgacac tacttriccag tgacttgtta 48 0
acttgaaatc anacacggca ccttccgcct tggtnctatt ggnnttrgaa -ccaancngg 540
ncccaaatcc tnccggaaac ngtccntcca acttcttnac nanatc:ta: tctnrtattc 600
cggaacggcc ctacccaang ttaaaagggg ggggnnccac naccacccr.: gaacaaaact 650
naatatatat ccccggtccc ccaaaactta aggng 695

<210> 40
<211> 674
<212> DNA

(C) 2000 Copyright Derwent Information Ltd.



WO 99/47674 PCT/US99/05798

17

<213> Homo sapien

<220>
<221> misc_xeature
<222> (I) . . . (674)
<223> n = A,T,C or G

<400> 40

actagtagtc agttgggagt ggttgctata ccttgacttc atctatatga atttccactt 60
tattaaataa cagaaaagaa aaccccggtg cttgcagtag agccatagga cattctatgc 120
ttacagaaaa cacagccatg attgaaatca aatagtaaag gctgttctgg cttcttaccz 160
tcttagctca ccccaaacaa gtagtacact tgggatgcag tgcgtctgaa gtgctaacea 240
gttgtaacaa tagcacaaat cgaacttagg atgcgttcct: cctcttctgc gtttcgacct 300
tgatcaattc tttaattttg ggaacctaca atacagtttt cctattcttg gagataaaaa 360
ttaaatggac cacrgatatt taagccattc tgctcctcac ctnaatattc cacattccc^ - 420
atcagganaa antacctccc agcacagccc cctctcaaac cccacccaaa accaagcacc 4 30
tggaatgagn crcctttatt tccgaantgt ggatggtata acccacaccn ccccaatcrr 540
tgntcgggcc gggcattaat ttgaactigtig cacgaaaagn ggnaatcttt ncttcgggt: - i 20
aaancutncc gg—aatccg nccngncaaa tccaatttnc tttaagggtg tccttacaaa 560
acctgctacc cngg 574

<210> 41

<211> 657
<212> DNA
<213> Hcmo sapien

<220>
<221> mi scofeature
<222> <!)... (657)
<223> n = A,T,C or G

<400> 41
gaaacatgca agcaccacac accgtttgaa ttttgcacaa aaagtgactg cagggatcag 50
gngacagccc cggaatgcac agtgccctgg tgcaccaaga tgccttctaa aggctgacac 120
acctrgggac cctaatgggg cagagagcac agccctagcc cagtggtgac atgaccac" 13 0
cctctgggag gccgaagcna aagggaatgg tatgcgtttt ctcatggaag cagcacatga 24 0
atnggtnaca ngacgttaaa ntaaggntct antctgggtg tcttgtcatc tgaaaaancg 300
acacactccc ancanctggt aaaggggtgc tggaagccat ggaagaaccc taaaaacatr 36 0
agcacgggcc gacctgatta cttcctggca tcccgcccac ttttatggga agtcttatca 420
naaggacggg ananutttcc acatccttgc tgtcggaact ctggaacacc ccctaaatt- 430
ccctctacca aaaatcactg nccttactac acccccccct tganggaata gaaatggacc 540
tttctccgac ttagccctcg gcatggganc cagcccaaat caaaatctga cccntccgcr 600
ctctccngaa ctcacctact tgaattggca aaacctcctt cggaattagn aaaaacc 6 57

<210> 42
<211> 389
<212> DNA
<213> Homo sapien

<220>
<221> misc_feacure
<222> (li . . . (389)
<223> n = A,T,C or G

<400> 42
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actagtgctg aggaatgtaa acaagtttgc tgggccttgc gagacttcac caggttgctt 60
cgatagctca cactcctgca ctgcgcccgc cacccaggaa cgtctttttt aattagaaga 120
caggaagaaa acaaaaacca gactgtgccc cacaatcaga aacctccgtt guggcagang 130
ggcccccacc gccaccaggg tgccccgcca gacagggaga gactccagcc ttctgaggcc 24 0
accccgaaga acccccgttt gggggttgcg aaggaaaacc acccggattt aaaaagacgc 300
tgctccctgc ccgcgtngtn gggaagggac tggcttcctg gtgaanttct caaaagaaaa 360
acactttaag ttaagaaaaa aaaaaaaaa 3S9

<210> 43
<211> 279
<212> DNA
<213 > Homo sapien

<400> 43
accagtgaca agctcctggt cttgagatgc cttctcgtta aggagacggg cctcttggag • 60
gtaaaggaca aaatgaacga gtuctgtcat gattcactat tctagaactt gcatgacr-r. 120
tactgtgcta gctctttgaa tgctcctgaa attttagacc ctccttgtaa acaaataaca 190
tgt zzzt.ate ac rgtataaa agccgttacg cgcaacagcg cggagaccct tgcccgaccc 240
aataaaacac tcaaacacng aaaaaaaaaa aaaaaaaaa 279

<210> 44
<211> 449
<212> DNA
<213> Hcmo sapien

<220>
<22l> misc_feature
<222> <1) . . . (449)
<223> n = A, T, C or G

c400> 44
actagtagca tctcccctac aacgttaaaa ttgeagaage agcttatcat taaaaaacaa 60
caacaacaac aacaacaaca aatcctaagt gtaaatcagc tattctaccc cctaccaagg 120
acaccagccc gtcttttccc ttttttence tgggaacaan cgtgggcttc ttcccaaar. 180
cccacagcct ctctcctctc etcatgetng agctcccctg cttgcacgca tgcgttgtgc 240
aagantgggc tgtttngctt ggantncggt ccnagtggaa ncacgcttcc cctcgctac- 300
gttggaagaa acccaaacct tcnancccta ggtgtuncca -tttgtcaag tcaccactgc 360
attcttgtac cggcactaac aaaaaaagaa atnaaatatt gttccattaa actccaacaa 420
aactt:caaaa gggaaaaaaa aaaaaaaaa 449

<210> 45
<21l> 559
<212> DNA
<2 13 > Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (559)
<223> n « A,T,C or G

<400> 45
accagtgtgg gggaatcacg gacacttaaa gccaatctgc gaaataat-c ttttatcaca 60
cacrcactga agtttttgag tcccagagag ccactctacg -caaacact; caagcactr: 120
ccgagagccc agcatcacac caacatgccr gtgeagctea aaccgaagtc cgcaggcaaa 130
tctgaagctc tgcrcgccac tcaaacagac gaaggcaaga gcaccgc-ar ccgact:aazc 240
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ggcgaagctc ccggaaaaaa ttnactagaa tacttttcgt gctaagttaa ttacataagc 300
tgtattttgt taacttcatc cttctacact acaattatgc ctttgtatat atattttgca 360
tgacggatat ctataattgc agattrtgcc tttacaagcc aacactgaag actcgactga 42C
aatattacgt atccagccca tagcactgta ctcaaccttt acagggtgaa aaaaaaac:: 480
tgcgtccgca ttgaccatga tatcctgaat aaacatggga acatacttca atgtgggcaa 540
aaaaaaaaaa aaaaaggaa 559

<210> 46
<211> 731
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feature
<222> (15 . . . (731)
<223> n » A,T t C or G

<400> 46
ac:ag::::a gtaccatggc tgtcacagac gcaaccatta catcccatc: agccrct~c" 50
ccaggttccc caacaattgt tcgaaaccga acacacatgt tcatgtatgt gtgtgtgcrz 120
acrgtratgt atatggtgca catgggatgt gcgcagttct cagtcatata tatatccata 180
_ar acacscg cacatacatg cataatacac atacacaca^ gcatacac^c geataataca 240
cacatatata cacacacatg cacacacata atcactgagt crcaaagtga gtccttatc; 300
ggggcaat-g tacc— ctcc ctctgcccgc tcactgggcc tctgcaagac atagcaactg 360
cttgatttrc tttggataag agcctcatcr rcggcactct tgactctagc cctaacttca 420
gacm-ca:: ccagaatacc tctcacatc: atcttaaaac ctaaganggg caaagangc: 480
ataagattgc agtatgaaag antctgccra gttaaattac acctcaggaa acccacccac 540
ct=-.caaacta aacrgtaaaa tgatggtttg -tgtatctga aaaaacgttr agaacaagaa 600
acgcaaccgg gcacctgcta tatcaaagaa cct:natcta ttaagtctcc ccaragcran 660
a c ret cat at ngcrctctct gacctgantt aatananac: tcraataatga atagttaac- 720
taggnctggg c " 7 -,

<210> 47
<211> 640
<212> DNA
<2I3> Homo sapien

<220>
<221> misc_faacure
<222> (1} . . . (640)
<223> n =* A,T,C or G

<400> 47
cgcgngccgg tteggecett ctttgtanga cacttccatc cgccctgaaa ncctcccgat 60
cgttaacaac tcctcaggtc cctgcctgca cagggttttt tcttantttg ctgcccaaca 120
gcacaccaaa tgtgacaccc ctccaccaat atngattnet ccataccaca ccntcnacgg 180
anacgaccnc aacaattttt tgacnacccn aaanaccggg ggctnnaar.a agtacancct 24 0
ggagcagcat ggacrtgtcn genaccaang gaacaanagt nr.cgaacat. tacacaac:: 300
ttggtatgtc ttactgaaag anagaaacat gctcc:nncc ctagaccacg aggncaacca 360
caganatege caatgecaag cccgagcggt tagaceaggt aacacacrc: atggacgca^ 420
nacatacntc gtccccgaaa nanaagatgc ccnaanggct tcttcanacc ggtccngaaa 480
acanctacac ctggtgcttg ganaacanac ectrteggaag atcatccggc acaag:::- 540
cccagtgggt tttnccctgg cacctancc: accanatcna -"cggaar.ee act erne gee 600
ntggcntcnt nttgggacca ntc::ctcac aac-gnacc: 542
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<210> 48
<211> 257
<212> DNA
<213> Homo sapien

<400> 48
accagtatan gaaaacgcaa atatcacttg cgt
ccaccctgag cagccctgga aacccaacct gcc
tgactctctt tgttcctgaa aaagtgattt gta
ttatatttgt atatgtatca tcataaaata zzz
aaaaaaaaaa aaaaaaa

acccaaa caaaagttgg tcttaagctu 60
tccttta gcacaaccac accccccaaa 120
ttagtcc tacatttgct ttttggaaga 180
aaacaaa aagtacccct agagtgaaaa 240

257

<210> 49
<211> 652
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feacure
<222> ii) . . . (652)
<223> n A,T,C or G

<400
acxagtccag
tccactcacx:
gtngacacxa
tggggaaaaa
caaacttctt
tttccaaagc
ttctttaaag
aacagcangg
tttatngtat
gatgctttcc
cgcataactg

> 49
atgagtggct
tgaact_czt.a

gaaactgccc
aaccttc tct
tctgttccca
tctccccaca
cagctacacc
ttatcgaagc
ttgtanaata
acatagagtg
cacaaacgaa

gctgaagggg
agncataaat
acttctgtat:
taaaacggot
aaacttgaaa
tctttaaagt
ccaacccatg
agct ttctca
caatttttgt
aaatatccca
cagcgtatac

cccccttgtc
gcataaugac
tacactatca
cagaaagttz
aiatgtagac
gtgatttccc
act ttggaga
aacgttgccc
tttaaactgt
ngacaaccgc
ctctcggtcg

attttcacca
ttaugaacra
aataggaaac
tcagatcac:
ggacccatgc
ttt taaraca
catacctacn
cagatgtgca
atttcaatct
ctctgtgccg
tgcactnace

taacccaac:
gcacagttaa
attggaaaga
ttgaaaatrcc
a^caagac~

g

cazazzzazz
aaaccaacac
agttgcaaa-:
acccccccaa
tcgcacttga
cc

<210> 50
<211> 650
<212> DNA
<213> Homo sapien

50
120
180
240
300
360
420
480
540
600
652

<220>
<221> misc_feacure
<222> U) . . . (650)
<223> n » A,T,C or G

<400> 50
ttgcgctccg atttttttag ggcttgtgcc ctgcttcact: tatagggtcc agaatgctcg 60
tgctgagtaa aaaggagatg cccaatattc aaagctgcca aatgccctcr tcgccataaa 120
gaccccgtgt aactgtgtga acacttggga ttttcctcc^ ctgtcccgag gccgccgtcr 180
gccctctttc ttgggtcccc tctagaagat tgagaaatgc acacgacagg ctgagancac 240
ctccccaaac acacaagctc tcagccacan gcagctcctc cacagcccca gcttcgcaca 300
ggctcccgga nggcigcctg ggggaggcag acatgggagt gccaaggtgg ccagacqgtr 360
ccaggactac aacgcctcra tctttaactg trcgccactg ccgccctcac ccrctgccccg 420
crccggagta ccgzczoccz canacaagng ggantgaaat gggggtgggg gggaacacrg 490
at:cccantc agggggcgcc caactgaaca gtiagggatan aaggtgtgaa cccgngaanc 540
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gcntttataa attatnttcc ttgttanact cattttttaa cttaatccct gttnaacxgc . 600
ccngggaaaa ggggaaaaaa aaaaaaaaac tctntttaaa cacacgaaca 6 50

<210> 51
<211> 545
<212> DNA
<213> Homo sapien

<220>
<221> misc_feacure
<222> (1) . . . (545)

<223> n = A,T,C or G

<400> 51
tggcgtgcaa ccagggcagc tgaagtttgg gtctgggact ggagactgcc catcaggccc • 60
cctganaccc cagctccctt ccaccaagcc cagtcctgct acgtggcaca gggcaaacct: 120
gacrcccttt gggcctcagc ctcccrcccc cttcacgana tgaaaagaat actactrctt 130
crngtrggnc taacnttgct ggacncaaag tgcngccac t atcgttigcat tgggcgatgc 24 0
gtncaaaact gcagaagctc actgcccatg agaggaanca agagagacag tggatganag 3 GO
ggacanaagg agccattatc cggtatagat ccacccntcc caaccrrccr ctcctcagrc 360
cctgcncctc atgtntctgg tntggcgagc ccttcgcgcc accanccatc acgctttgca 420
ctgc^gccac cctgggaagg gggtgnaccg ccccacaac- cgtcgncatc gcctganacg 460
cazqczzzcz tnatnaaaca aanaaannaa tgtungacag ngnttaaaat aaaaaanaaa 540
caaaa 545

<210> 52
<211> 678
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) ... (678)
<223> n = A,T,C or G

<400> 52
acragtagaa gaactttgcc gcttttgtgc ctctcacagg cgcctaaagt cattgccatg 60
ggaggaagac gacttggggg gggagggggg gggggcangg tccgtggggc tttccctant: 120
ncatctccat ntccantgnn cnntgccgcc tcttccctcg tcncattnga anctancccc 130
tggnccccnn ncccrctccn ncctncncct cccccctccg ncncctccnn ctttttncan 240
nctcccccat ctccnccccc cctnanngtc ccaacnccgn cagcaacnnc ncacctnctc 300
nccccncncc tccnnccgtt cttctnttcn cnacncntnc ncnnntnccn cgccnntnaa 360
annctctccc cnctgcaanc gactctctcc ccccncnnan ctntccaccc cntncccctc 420
ncncgctcct ntccnccnnc ccacccctcn cctccgnccc cancacnccc nccnccctcn 430
cgnnccnttn nnntcctcnn accncccncc tcccttcncc cctcttctcc ccggtntnxc 540
tctctcccnc nncncnncc: cnncccnrcc nngcgr.ccnt ccccgccccn cnccnccact 600
ccttcntcnc cantccatcn cncntnccac nctncccncc ncccacnccc gctncccccn 660
nccccztcca cacngtcc 67 o

<210> 53
<211> 502
<212> DNA
<2 1 3 > Homo sapien

<220>
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<22l> misc_feature
<222> (1) . . . (502)
<223> n = A,T,C or G

<400> 53

tgaagatcct ggtgtcgcca tgggccgccg ccccgcccgt tgctaccggc attgtaagaa 60
caagccgtac ccaaagtctc gcctctgccg aggtgtccct gacgccaaaa tccgcacLLC 120
tgac-tgggg cggaaaaang caaaantgga tgagtctccg ctttgtggcc acatggtgtc 180
agatraatat gagcagctgt cctctgaagc cctgnangct gcccgaattc gcgccaacaa 240
gtacatggta aaaagtngtg gcnaagacgc ttccatatcc gggtgcggnt ccacccct:c 300
cacgccaccc gcaccaacaa gatgtcgccc tgtgctgggg ccgacaggct cccaacaggc 360
atgcgaagtg ccrctggaaa acccanggca ctgtggccag ggttcacatt gggccaactn 420
atcatgttca tccgcaccaa ccgcagaaca angaacntgt naatcnaagc cctgcccagg 4 80
gncaanttca aatttcccgg cc 502

c210> 54

<211> 494
<212> DNA
<213> Hcmo sapien

<220>
<221> misc_feacure
<222> (1) ... (494)
<223> n = A,T,C or G

<400> 54
actagcccaa gaaaaatatg cttaatgtac attacaaagg cttcgcatat gtraacccgt 60
tctaacgcca aaagtttgc*; ttgtccacaa cctcctrtaag acccccccag aaagggarrc 120
gttcgcctta acgaaractg ccgggaaaaa acacagtata acgagtgaaa agggcagaag 180
caagaaattt ccacatccta gcgactccaa gaagaatgag tatccacatt tagatggcac 240
attargagga ct^aatctt tcctcaaaca caacaatgtt ttctrtttcc ctttat:cac 300
atgattccta agcatacctc tcatgcagga cagttnttca accttgacgt acagtgactg 360
tgtcaaattt cuctttcagt ggcaacctct acaaccctta aaatatggtg agcatc-tgc 420
ccgt-tcgaa ngggatatga cnatnaacct atcagatggg aaaccctgtt tccaactcag 480
aaaaaaaaaa aaaa ~ d o<i

<210> 55
<211> 606
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feature
c222> (1) . . . (606)
<223> n » A,T,C or G

<400> 55
actactaaaa agcagcattg ccaaataatc cctaa::t:: cactaaaaat ataatgaaat SO
gacgruaagc trrtcgaaaa gttcaggtta aacctactgc tgtcagacca atgcatrcgc 120
zgczz-cczz tacctggaac gtggcattag ctttrttatit: ctaaccctcc ccaaccc-ca 180
ctcaactcca tgacttaagg Ntcggagagct aaacaccggg acttccggat aacagac-ga 24 0
cagczccgca caac*ataa^ cggcatcgta cacagaaagg atatggc^ac cczzzzzzaa 300
acccgcaccc :ccaaatacc aaaaaaggga aatgaagcac aaaccaacrt ccgcaraac- 360
tgcrtgaaac atganttcca tc:gcctaac aucar.ggctt tgc=ct:c:: cgttaccccc 420
tcggsaccct gtgcaaaact gcrcccatta aacaccaaac agrtaag-rc at tccccgat 430
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actagctaca aattccgttt catattctac ntaacaattt aaaccaactg aaacatttcc 540
anatggtcna cctctgccnt ataaaaacna aacttgantt nccaaaaaaa aaaaaaaaaa 6 00
aaaaaa 5Q6

<210> 56
<211> 183
<212> DNA
<213> Homo sapien

<400> 56
actagcatac ttaaacttac aggcttattt gtaatgtaaa ccaccacttc aatigtactgt 60
aattaacacg gttataatac gtacaaccct tccctcatcc catcacacaa ctttttttgt 120
gtgtgacaaa ctgacttxgg tttgcaataa aaccntgaaa aataaaaaaa aaaaaaaaaa 180
aaa 133

<210> 57
<211> 622
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (622)
<223> n = A ( T,C or G

<=400

accagtcacc
gcagtggaga
aaccagtgag
ctgggtcaaa
agagaacccg
agggatcttc
tctacaanaa
gaganaccan
acatatacct
gaaacctgaa
aaacttgaaa

> 57
actgtctcct
gtgctgctgg
cactgtcctg
gctgcatgaa
acttctcttt
tgagcttgtt
gcagcccttc
aagcctcxga
ctttnaacnc
ttaaaaccac
aaaaaaaaaa

cctcgtagct
gtgtacgccg
ctcagagctc
accaggccct
ccctcccccc
cccctgctgg
tttgtcctct
cctccaattt
ttgagccctt
gaanaaaaat
aa

aatcaatcaa
cacccgccca
ctgacctacc
ggcagcaace
cctccaacac
gcgggacaga
gggg^taatg
ccntnaaatg
gacatgtctt
gtttncctta

catcctcccc
ctgagttggg
ccacccccta
tgggaatggc
tactggaaci:
agacaaagga
agcctgaccc
tttgaagtnc
aaaatccanc
aagatgctan

Ltgccrgcgg
ga^agaggat
ggacccagga
tggaggtggg
ctatcctgcc
gaagggangg
ananttcatg
acatncacat
ccctctgccn
taactaat zg

60
120
180
240
300
360
420
480
540
600
622

<210> 58
<211> 433
<212> DNA
<213> Homo sapien

<400> 58
gaacaaattc tgattggtca tgcaccgtca aaagacttga
gcgcggaagc gttgaaaatc gaaagccacr. gcccccccac
tcctttcagc tgccagtgtt: gaataatgta tcatccagag
accagcttta agctgaacca ttttatgaat accaaacaaa
cacatttgtg actttaaccg cgccgcctgg acagaaatat
tgacagtaaa cctgcccatr atgaacggcc Lacegreet

a

ttatccacca aagacttcac ttgtgtatca ccaacaaagt
aaaaaaaaaa aaa

agaaactcca
ccgctcatac
tgacgcnacc
tagacctetc
ttttacrggc
teattegtt-
tgtatgtccc

tgatcttgea
agtaaaggga
tgtgacagtc
gcaccgaaaa
tctcccgaac
tgacctgaac
aactgaaaaa

60
120
iao
24 0

300
360
420
433

<210> 59
<211> 649
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<212> DNA
<213> Komo sap i en

<220>
<22l> misc_feacure
<222> (1) . . . (649)
<223> n = A,T,C or G

<400> 59
l

actagttatt accrgacttt cnggttataa ccactctaat gagtgtgaag tagcctctgg 60
tgncatttgg att-gcattt ccctgacgag tgacgctatc aagcacct" gctggtgccg 120
ttggccatat gcgcatgtec cctggagaag cgtctgcgct gagccttggc ccacttttca 180
attaggcgtn tgtcttttta ttactgagtt gtaaganttc tttatatat - ccggactcca 240
gaccctcacc agacacatgg tttgcaaata ttttctccca ttctgtgggc tgtgttttca 300
ctttaccgat aacgtcctta gacatacaat aaatctgtac tttaaaagtg acttgacctg - 360
ggctigcgcaa ggcgggcrca cgcttgtaat cccagcactt tgggagactg aggtgggtgg 420
accatatgan gangctagga gttcgaggtc agcccggcca gcatagcgaa aacccgcctc 430
cacnaaaaat acaaaaacca gccaggcatg gtggcgcacg tctgcaacac caac:tctca 540
ggangcxgan gcacaaggac cacttgaacc ccagaangaa gangccgcag tganctgaag 6 00

'

accacgccag ggcaacaaaa atgagaacct gtttaaaaaa aaaaaaaaa 649

<=210> 60
<2il> 42?
<212> DNA
<213> Homo sapien

<220>
<221> misr_feature
<222> {!)... (423)
<223> n » A,T,C or G

<400> 60
jaccagrccag gcrcrccagt ccactgacaa acatggggaa gtgtgcccag ctggczggaa 60

acccggcagt gacaccatca agccngatgt ccaaaagagc aaagaacac: tctccaagca 120 i

gaagtgagcg ctgggctget ttagtgccag gctgcggtgg gcagccatga gaacaaaacz 190
tcctctgtai: tct-cctttc catcagtana acacaagact cngattcagc cgaat-gtrgg 240
cgtcccacaa ggcagggctt tcccacaggg ggtgganaaa acagccctrr tcccctztggc 300
aggaacggcc tgagtcggcg ttgtgggcag gctactggct tgtatgatgc attagcagag 360
caacccacta atc-cttgta gtttgtatna aacttganct gagaccttaa acaaaaaaaa 420

<210> 61

<211> 423
<212> DNA
<213> Hcmo sapien

<220>
<221> misc_feacure
<222> { 1 J . . . (423)
<223> n o A,T,C or G

<400> 61
cgggactgga atgnaaagtg aagttcggag ctctgagcac gggctctcrc cgcegggccc 60
tccc:c=cca gar-ccagag ggagaggccc accccgceca gccccgccc- agcc—tgct: 120
caggczcgag tatggctggg agtcgggggc cacaggcct; cagccgtgct gcccaagaac iso

i
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acnggatcag ggcanctaca agtggccggg ccttgccttt gggattctac cctgttccta 240
atttggcgtt ggggtgcggg gtccctggcc ccctcttcca caccncctcc ctccngacag 300
caacctccct tggggcaatt gggcctggnt snccncccgn tgttgcnacc ctitgmggt 360
ttaaggnctt caaaaatgcc annttttccc acgccngggc taaaaaagga aaaaactnaa 420
aaa 423

<210> 62
<211> 683 .

<2\2> DNA
<213> Homo sapien

<220>
<22l> misc_feature
<222> (l; . . . (633)
<223> n ~ A,T,C or G

<400;

gctggagagg
gaagagaccc
gccgtcaaca
tggggccacc
ggaccaaaac
tgccnttgga
cccccctigtg
acgaacttat
atctatttcr
cnttccncct
ttnttacttg
ctaaaaaaaa

ggnacggact:
taagagactg
cccaaaggaa
ggccatggtc
gcgcacccgc
cttrcttccc
tti-ttggaac
gtttggggcc
gaaatattt:
ggggggggtg
gggccccccc
ananannaaa

ttcttggag-
gggaacgatc
gtccccctga
cgcggacaag
ggggtcccgc
accccctcc:
tccgtttccc
nangttcccc
ccaacgaac:
99999^cggg
naaaaaantn
aan

ngtcccaggt
:=tgcctcca
agcccagagc
acattccngc
ccczcgccaa
ccccaaatgc
~caaaatxgt
tcnccaacgc
cggaaaaaac
-^aaaactct:
antticcaact

tggaatgaga
ggaaagcgaa
ggacagacca
gggccacggc
aaccaaacca
acccccccrc
taattcttta
atactaatat
cnntggaacr
ctcggaancc
ctcnnacngc

ctgaacLcaa
agacgcnzag
gacccacrga
acaccggggg
ntcccaccrrc
ctcccrc-gc
ncnct:ngacc
aCTiaarggc t:

cccrtnc-tir.c

cnatnggaaa
ccctnccccn

50
120

18 0

240
300
360
420
480
540
600
660
583

<210> 63
<211> 731
<212> DNA
<213> Homo sapien

<220>
<22i> misc_feature
<222> (1) . . . (731)
<223> n = A,T,C or G

<400> 63
actagtcata aagggtgtgc gcgtccccga cgtggcggtc ttggcgccac tgctgcgaga 60
cccggccctg gacctcaagg ccatccacct ggtgcgtgat ccccgcgcgg tggcgagtcc 120
acggacccgc tcgcgccacg gcctcacccg tgagagccta caggtggtgc gcagccgaga 18 0
ccgcgagccc accgcacgcc cttcttggag gccgcgggcc acaagcttgg cgcccanaaa 24 0
gaaggcgtng ggggcccgca aantaccaca etctgggcgc tatggaangc cctcctgcaa 300
taatactggt cnaaaanccg canaanagcc cccgcanccc cctgaacrgg gncgcagggc 36 0
cnctcacctn gcttggntgc ggttacaaag aacctgt-cn ggaaaaccr- nccnaaaacc 420
ctccgggaaa accncncaaa tctttnctgg ggaattnttg ggtaaacccc ccnaaaatgg 480
gaaacntttt tgccctnnaa antaaaccan tnggctccgg gggccccccc ncaaaaccc: 540
ctttcatttt ctcntgcccc cantnncccc ccggggcccr ttctcttngg ggaaaancczc 600
cccccctncc nanantttca aaagggnggg anaatctttn nttncc:::-: gggnccccrn 660
ggngntaaaa nggtttcncc cccccgaggg gnggggnnnc cccnnaaacc cntnccnnna 720
ccnc.ntctcn n 731
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<210> 64

<211> 313
<212> DMA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (313)
<223> n ~ A,T,C or G

<400> 64

actagttgtg caaaccacga ctgaagaaag acgaaaagtg ggaaataact tgcaacgccc 60
gtcagagatg gtcgctacac atgctgggcc tgcagagaaa catcctgagg agcagactgc 120
taaagttgat agagaatatg aagaatgcac gtcagaagat ctctcggaaa atatcaaaga 180
gaccagagac aagtatgaga agaaagctac tctaattaag tcttccgaag aatgaagacn . 240
aaatgttgat catgtatata tacccatagt gaacaaaacr gtctcagcaa agtcgtaaaa 300
aaaaaaaaaa aaa 313

<210> 65
<211> 420
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feature
<222> (1) . . . (420)
<223> n « A,T,C or G

<40C> 65
accagtcccc tggcaggcaa gggcttccaa ctgaggcagr gcatgtgcgg cagagagagg 60
caggaagctg gcagcggcag ctcctgtgtc tagggagggg tgtggccccc tccrxccctg 120
tccgggaggt tggagggaag aacctaggcc ttagcctgcc cccccgccac ccttrccctr 180
gcagatactg cctcaacact ccctcctccc tcagccgtgg ctgccaccca agccaggccc 240
ccccgcgctc accaatttat tcccaggaaa ggtgcgtgga agacacgage cgtgcataac 300
atrtgtttta acattttcac tgcaagtatt gaccaccacc cctggttgtg tatcgttgta 360
acacaaatta atgatattaa aaagcatcca aacaaagccn annnnnaana nnannngaaa 420

<210> 66
<211> 676
<212> DNA
<213> Homo sapien

<220>
<22i> misc_feature
<222> (1>...(676)
<223> n = A,T,C or G

<400> 66
accagtcccc tacgatcacc aaactcatcc tcagggttaa gaaaggaacg taaacccccg 60
cctcaatttg caccccacca acaagtccct gaagagcgca gatctttagt caggtcccaa 120
aaataaaccc acaaacccgg acgcacttcc aaattctgca aatgtcucct ggggcgaccc 180
aacaaggaac aaccccacaa cacacctagc cacccaataz acggagccgg ggcccaaccc 240
accgccccca aggatccgcg cctacctgtg gctgaggaaa aacaagtagt tccgagggaa 300
gcacctttta aacgcgagcc tatagatngg aaacagaaca t caacicaac tacggaaatt 360
gccagaaacc tgcccccttg ctatctgaat cctga--g=a accacractg tactggacag 420
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actccagccc attgcaaagt rtcagacatc ttanctgtgt agttgaactc ctcggaaatt 480
ctcrrtaaga aaaaatcgga gtttnaaaga aataaacccc cttgttaaac. gaagcttggc 540
tttrtggnga aaaanaatca tcccgcaggg cttattgttc aaaaanggaa tcctaagccc 600
ccccggaaaa anccgttaat caaatgggga aaacgncggg naaaaactac ccgttagggt 660
ttaaagggaa aaccta 675

<210> 67

<211> 620
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (!}... (620)
<223> n *> A r T,C or G

<400> 67

cac-a-aaa gczgczzacc aagaactccc ccagcacttt: gact-ccccg ttcgacagct 60
gaat-g-gag cacgcgatag aagagccctc ccagtcgaac atacagataa cccgccgaat I2C
acanrccatt taatgaaggg gttacatctg tcacgaagct actaagaagg agcaagagca ISO
caggggaaaa aaacccgatc agaacgcacc aaacccacac gtgccccctic tactacaaac 240
agattgcagt gccgcggcgg ctcattccgt tgcgcagaac rcgcaagccg agccactaaa 300
cccaaagaga ggaaaccata ggttagtnaa acatcgraar cccaggaact aagttcaaur 360
cactt—gaa gtgtcttgtt cttcatcttt ggtttgtctg attcactictg ggggaaaang 420
ctaaaaaaaa agggatatca acctctaatc cagtgcccac taaaagctgt ccctaaaaag 480
tc-ctactgg aanctatggg actctciaag r.ccacgtnc tttggtcctc caaatcaacc 540
tcgcacgggc cjcrtaaaac cgctgaangg -at tcctgcc ^ctaagtctg gggaaaactc 600
ccccr.zzzzn aaaatt-gga 620

<210> 68
<211> 551
<212> DNA
<213> Hcmo sapien

<220>
<221> misc_feacure
<222> • i> . . . (551)
<223> n « A,T,C or G

<400> 68
actagtagct ggtacataat cactgaggag ctatttctta acatgctttc atagaccatg 60
ctaacgccag accagtattt aagggctaat ctcacacctc cttagctgta agagtctggc 120
ttagaacaga cccccctgtg caacaacttg tggccactgg aaatccctgg gccggcattt 180
gtattggggt tgcaatgact cccaagggcc aaaagagcta aaggcacgac tgggatttct 240
tctgagactg tggtgaaact ccttccaagg ctgagggggt cagtangtgc tctgggaggg 300
acccggcacc ac:tcgatat tcaacaagcc acttgaagcc caactacaaa actgtcaLin 350
tacagcrgat ggaactcaat ccgaaccctc aaaactctgt tagctcatcc tattatattg 420
tcaaa:c:aa ttacatttgt ctagcattgg azzngqzzcc cgtngcacat gtrtttttcn 430
cctatgcgct cccc-ccccc nnaccctaat ttaaaccnca atttrgcnac ccnccnnnnn 540
nannnannna a

<210> 69
<211> 3S6
<212> DNA
<213> Hcmo saoien

551

I

(C) 2000 Copyright Derwent Information Ltd.
1



WO 99/47674 PCT/US99/05798

28

<220>
<221> misc_feacure
<222> (1) . . . (396)
<223> n « A,T,C or G

<400> 69
cagaaatgga aagcagagtt ttcatttctg cttataaacg tctccaaaca aaaatggaaa 60
gcagagtttt cactaaatcc tttcacctct cttctttcct ggtaatcccc tcaaataaca 120
gtatgtggga taccgaacgt taaagggata tttctttcca tcactcttat aactgcacaa 180
aattaagcaa atgttaaaag ttctatatgc tttactaatg tcctcaaaag gcacnacaca 240
tgcgacacat ttctcaagcc tcagttgctt gtcttctggt actttctgtt atgggccctr 300
ggggagccan aaaccaatcc acnatctcct tttgtttgcc aggacatgca ataaaaccca 360
aaaaataaac aaaaactatt nagaaattga aaaaaa 3 96

<210> 70
<2ll> 536
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feacure
<222> (1) . . . (536)
<223 > n = A,T,C or G

<400> 70
actagcgcaa aagcaaate.t asacaccgaa aaggcgttcc tcacgttag- cgaagatatc 60
crcrgaaaga cccccgcaaa agagcccaac agtgaaaacg cagacatceg cagcggagga 120
ggcgtgacag gctggaagag caaacgccgc cgagcactct cctgttccar cagttgccat 190
ccaccacccc gttttccctt cr.tgctgcaa aataaaccac cccgtccacn cttaacccta 240
aacagacatt tttgtttctc atcttaacta cccaagccac ctatttcatt tgttctitica 300
tctgtgactg cttgctgact ttatcacaat cttcrtcaaa caaaaaaatg tatagaaaaa 360
ccacgtccgt gacctcactt ttaaatgnta cttgcccagc ccaactgcai cccagtcgtt 420
ttacagtcca gtt=ctacca acattnaaac ctatngcaat cacttcaaa: ccattccgca 480
aactgcacaa gaacaaaagt tagaatctaa caatcaaaaa aaaaaaaaaa aaaaaa 536

<210> 71
<211> 865
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feature
<222> (1) . . . (865)
<223> n = A,T,C or G

<400> 71
gacaaagcgc taggagaaga anagaggcag ggaanactnc ccaggcacga tggccncstt 60
cccaccagca accagcgccc cccaccagcc cccaggcccg gacgacgaag acccca-ccc 120
ggactaatcc nacctctntc gcctgnccca ttcccacctc ggaggtggag gccggaaagg ISO
ccncaccaag aganaanctg ctgccaacac caaccgcccc agccctggcg ggcacganag 240
gaaaccggtg accaatctgc agaaccccna gaggaanaag cnaggggccc cgcgccnaga 3 00
cagagccgga catgangcca gaccatggac nctacncccn ncaacncana cgggacrgcg 360
gaagatggan gacccncgac nngazcaggc cr.gccrmcca nccccccacc cctacgsacc 420
acccccgctg aangaaccc: tgannggctc ccannaaagc gcccccccnc cnaacanaan 480
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cncaacacng ggaccanang ctgggaactg naaggggcaa ancctnnaat atccccagaa 540
acaanctctc ccnaanaaac tggggcnccc cacnggtggn accaactatt aactaaaccg 600
cacgccaagn aantataaaa ggggcgcccc cccncggnng accccctctr gtcccttaat 660
ganggctatc cnccttgcgt accacggcnc ccnnctcngc ntgnacgttt ccnctccc:; 720
ccncctatnc cnagccgaac tcnnactcnc ccgggggtgc natcnantng tncnccc::n 780
ctngttgncc cngccctrtcc cgncggaacn cgtttccccg ttantaacgg cacccggggn 84 0
aagggtgntt ggccccctcc ctccc "

Q6 5

<210> 72
<211> 560
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . f560)
<223> n = A, T , C or G

<400> 72
cctggacttg tcttggtc.cc agaacctgac gacccggcga cggcgacgrc tcttctgacr 5 0 - f

aaaagacagc gtccagtgct ccngcctagg agtctacggg gaccgcctcc - cgcgccgcca 120.
ccacgcccaa cttctccggc aactggaaaa :catccgatc ggaaaacntc gangaatcgc 150 1

tcnaantgct gggggtgaac gtgatgctna ngaanattgc tgtggc-gca gcgtccaagc 24 0
cagcagtgga gatcnaacag gagggagaca ccttctacac caaaaccccc accaccgcqc 300
gcaccacaaa gatcaactcc nnngttgggg aggantttga ggancaaact gtggatngga 36 0
ngcccgrnaa aacctggtga aatgggagaa r.ganaacaaa atggtctgtg ancanaaacr 420
cctgaaagga gaaggccccc anaacccctg gaccngaaaa actgacccnc cr.atngggga . ISO
actgatnctt gaaccccgaa cgggcgggat gancccccrc tnttgccncc naangggrrc 540
tttccntttc cccaaaaaaa

<210> 73
<211> 373
<212> DNA
<213> Homo saoien

560

<220>
<221> misc_feature
c222> (1) . . . (379)
<223> n - A,T,C or G

<400> 73
ctggggancc ggcggtnngc nccatntcnn gncgcgaagg tggcaataaa aanccnc-ga 60
aaccgcncaa naaacatgcc naagatatgg acgaggaaga tngngctttc nngnacaanc 120
gnanngagga acanaacaaa ctcnangagc tctcaagcta atgccgcggg gaaggggccc 1B0
ttggccacnn gtggaattaa gaaatctggc aaanngtann tgttccttgt gcctnanaag 240
ataagngacc cttcatttca tccgtactta aacctcrctn ctccctgnca taacttctrz 300
tnccacgtan agntggaant anctgttgtc ttggactgtt gtncatttta gannaaac:: 360
ttgcccaaaa aaaaaacaa

<210> 74
<211> 437
<212> DNA
<213> Homo sapien

379

<220>
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<22l> tnisc_feacure
<222> (i; . . . (437)
<223> n = A,

T

f C or G

<400> 74

actagttcag actgccacgc caaccccaga aaatacccca catgccagaa aagtgaagcc 60
ctaggtgttt ccacctatgc tccaacctgc ccatctacca ggcctcgcga taaaaacaaa 120
acaaaaaaac gctgccaggc cttanaagca gttctggtct caaaaccatc aggatcctgc 180
caccagggtc cttttgaaat agcaccacat gtaaaaggga attcggcttt cacctcatct. 240
aaccaccgaa ttgtcaggct ttgattgata attgtagaaa taagcagcct tctgtcgtgg 300
gaataagtta taatcagcat ccatctcctt gttttttgtc actcttctc: cuctnattgt 360
gtcacttgta ctgtttgaaa aatatttcct ctataaaatt aaactaacct gccttaaaaa 420
aaaaaaaaaa aaaaaaa 4 37

<210> 75

<211> 579
<212> DNA
<213> Hcrr.o sapien

<220>
<221> misc_feature
<222> Si) . . . (579)
<223> n - A,T,C or G

<400> 75
ctccgtcgcc gccaagatga tgcgcggggc gceccrcgcc acgcagccgg ccaccgccga 60
gacccagcac atcgccgacc aggtgaggcc ccagcttgaa gagaaagaaa acaagaagtt 120
ccccgtgctt. aaggccgtgt cattcaagag zrcaggtggt.c gcggggacaa actactucat 18 0
caaggtgcac gtcggcgacg aggacctcgt acacccgcga gtgctccaat: ctctccctca 240
tgaaaacaag cc-ctgacct tatctaacta zcagaccaac aaagccaagc acgatgagcr 300
gacctatttc tgaccctgac tctggacaag gcccttcagc cagaagaccg acaaagccat 360
cctccgtcta ccagagcgtg cacctgtgat cctaaaataa gcttcacctc cgggctgtgc 420
ccttggggtg gaaggggcan gatctgcact: gcttttgcat ttctcttccr. aaatttcatc 480
gcgttgattc r-ccccccca ataggtgatc ctnatcact!: tcagaacacc tcccaaatna 540
gacatatttc naaaaccctt aaaaaaaaaa aaaaaaaaa 579

<210> 76

<211> 666
<212> DNA
<213> Homo sapien

<220>
<221> misc_feacure
<222> (I) . . . (666)
<223> n = A,T,C or G

<400;> 76
gtttanccta tczrtccaac cagattgtca gctccctgag ggcaagagcc acagtacatt 60
tccccgtctc tcccacagtg cccaacaata ccgtggaact aggctttaac aatttcttaa 120
ttgacgttgt tacgggcagg atggcaacca gaccatcgtc tcagagcagg tgctggctct 180
ttcctggcta ctcracgctg gctagccccc ggtaacccct tacccactat cttcaggaca 240
ct cac _acag ggaccaggga tgatgcaaca cccctgtctt ctcacgacag gacgtcrgcc 300
cagczzczcc aacaataaaa agcacgtggr aaaacacctg cggacatrcc ggacrgcrct 360
taaaaaatat acag:ci:acc gaaaaccaca ttatcccaca acgaaaagga ntttacagac 420
cagccagcga acaacctttt :ccaccatac aaaaac"ccc cctcccgaan gaaaanggcrr 430
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ctctcaataa nccccaccrc cttaanatcc tacaagatag ccccgananc tcatcgaaac 540
tcattttagg caaatacgan tttcattgtn cgttacttgt ttcaaaattt ggtattgcga 600
ataccaat-a ccacccccat cccccatgaa anaaanggga aanggtgaan ctcntaancg 660
cttaaa 666

<210> 77
<211> 396
<212> DNA
<213> Homo sapien

<220>
<2Z1> misc_feature
<222> (1) . . . (396)
<223> n = A,T,C or G

<400> 77
ctgcagcccg ggggatccac taacccacca nggtcatttg gcagctaatt ctanatttgg 60
accaccgccc aaagctgcac rcgctggtc" "tgggantc ggccttggaa aggtaccata 120
cacangar.ca tgccanaata aaciccauc: ::ttgaaaac canctccnug gggctggccr 130
tggtccacag cataacangc accgccccct cacctgcgag gaacgcaaaa taaagcatgg 240
atraagtgag aagggagacc ctcagccttc agcttcccaa attctgtgte tgtgactttc 300
gaagt-cctt aaacctctga atttgcacac a:ttaaaac: tcaagtgtac ttcaaaacaa 360.
aacacctcca atgggaacaa aaaaaaaaaa aaaaaa 3 96

<210> 78
<211> 793
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feacure
<222> (I) . . . (793)
<223> n = A, T, C or G

<400> 78
gcatcctagc cgccgactca cacaaggcag gtgggcgagg aaatccagag ttgccatgga 60
gaaaacccca gtgtcagcat tcttgctcct tgtggccctc tcctacaccc cggccagaga 120
taccacagtc aaacctggag ccaaaaagga cacaaaggac tctcgaccca aactgcccca 180
gacccccccc agaggttggg gcgaccaact catctggact cagacacacg aagaagccct 240
atataaatcc aagacaagca acaaaccctt gatgattatt catcacctgg atgagtgccc 300
acacagtcna gctttaaaga aagtgtttgc tgaaaacaaa gaaatccaga aattggcaga 360
gcagtctgtc cccctcaatc tggtttatga aacaaccgac aaacaccttt ctcctgatgg 420
ccagcatgtc ccaggattat gtttgttgac ccacctctga cagttgaagc cgatatcctg 480
ggaagacatc cnaaccgtct ctatgcttac aaaccgcaga tacgctctgc tgcttgacac 540
atgaaaaagc tcccaagttg ctnaaaatga attgtaagaa aaaaaatctc cagcccrctg 600
tctgtcggct tgaaaattga aaccagaaaa atgcgaaaaa tggccattgt ggaacanatn 660
gacacccgat taggctttgg ttacgttcac caccatttrt aanaaaanan nttttaaaac 720
ctggttcaac cncccccccn aaacaatntg ctcctacncc gnganccgat tcctaaaaaa 780
aataatntct ggc 793

<210> 79
<211> 456
<212> DNA
<213> Homo sapien
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<220>
<221> misc_feacure
<222> (1) . . . (456)

<223> n = A,T,C or G

<400
actagtatgg
ctccgtggag
gcagccgttg
tcctcccgac
cgcctscgan
ggggccggaa
tgcaagaccg
aantr.cccc:

> 79
ggcgggaggc
agggactggc
agcgcaccta
cccangacca
cgcangaatt
acgggcgcgc
agactgaggg
gtgacnctca

cccacccttc
agagctgang
accactggtc
ggctacctct
gangantgtc
gcgtgtgtgt
aaancacgtc
aaaaaaaaaa

ccccccaggc
ccacctgggg
atgcccccac
cccctcccct
ccgccttgtg
gtgtgtgtgt
tgctgggtgt
aaaaaa

gctgttcttg
ctggggatcc
ccctgccctc
tgcctccctc
gctganaatg
gtgtgtgcgc
gaccatgctc

ctccaaaggg
cactccccct
cgcacccgcr
ctgcccctgc
gacagcggca
gcnccccccc
cccccccata

60
120
180
240
300
360
420
456

<210> 80
<211> 284
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feature
<222> (1) . . . (284)

<223> n * A,T,C or G

<400> BO
crtzgracct ctagaaaaga taggtattgt gtcatgaaac tcgagcrtaa atcttatana 6C
taaaaccaaa agtaatgcre accctagcaa cacatactaa aattggaacc atactgagaa 120
gaacagcacg acc~ccgtgc aaacaggaca agcaaattcg tgatgtgctg attaaaaaga 180
aataaacaaa tgtgtatatg tgcaactcgc atgttcatgt ggaatacaga ttgggaaar.a 240
aaatgtattt cttactgtga aaaaaaaaaa aaaaaaaaaa aana 284

<210> 31
<211> 671
<212> DNA
<213> Hcmo sapien

<220>
<221> misc_feature
<222> (1) ... (671)

<223> n = A,T,C or G

<400> 81
gccaccaaca ttccaagcta ccctgggcac ccctgtgcag tagaagctag tgagcatgtg 60
agcaagcggc gtgcacacgg agactcatcg ttataattta ccacctgcca agagcagaaa 120
gaaaggctgg ggacatttgg gttggcttgg ttttgatttt ttgcttgttt gcttgc^ccg 18C
cac-aaaaca gcarcatctt: ttgaatatcg tagggacata agcacanaca tgttatccaa 240
tcaagacggc tagaatggtg cctttctgag cgtctaaaac tcgacacccc tggcaaaccz 300
cncaacacac tc-cactgcc cgcgcaatga agtctcgact catttttaac cacrggaac* 36C
tttcaatgcc gtcattttca gctagatnan cccgcaccct gagattaaaa tgccatgczr 420
acccgattag tcr^atcntt: ttatttttac aggcctatca gtctcactgc tggctgncat: 480
rgtgacaaag tcaaacaaac ccccnaggac aacacacagc acgggatcac atactgrrcg 54 c

acactaagcc tcggccaaaa aatgtcgcat gtgttntacc tcgacttgcc aaatcaatan 60C
canaaaggcr. ggc-nataan gttggtggtg aaataat"aa tnantaacca aaaaaaaaar. 660
aaaaaaaaaa a 57 -
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<210> 82
<211> 217
<212> DNA
<213> Homo sapien

<220>
<221> misc_feacure
<222> (1) . . . (217)

<223> n = A,T,C or G

<400> 82
ccgcagatgt ttcr.tgaatg ctttgtcaaa ttaanaaagt taaagtgcaa raatgtttga 60
agacaacaag tggtggtgta tcttgtttct aacaagacaa act true cgt ccccgcttca 120
tctcattagg gagctgtatg teagegtata aaacatactg tgtggtataa caggcttaac . 190
aaattcttta aaaggaaaaa aaaaaaaaaa aaaaaaa 217

<210> 83
<211> 460
<212> DNA
<213> Homo sapien

<220>
<22l> misc_feacure
<222> (1) . . . (460)
<223> n => A, T, C or G

<400> 83
cgcgagcggg agcaccagga tctcgggccc ggaacgagac tgeaeggatt: gtrtnaagaa 6 0
aaeggcagae aaaccagaca tgggggaaat cgccagctcc gatnaggeca agctgaanaa 12 0
aacggagacg caggagaaga acaccccgcc gaccaaagag accattgagc angagaagcg 19

o

gagegaaatt tccraagacc ctggaggatt ccctaccccc gtcctcttcg agaccccagc 240
cgcgacgcgg aggaagagee acctgeaaga eggacacgag ccacaagctg cacrgcgaac 300
ccgggcaccc cgcgccgatg ccaccggcct gtgggtctct gaagggaccc cccccaatcg 360
gaetgecaaa ttctccggtt tgccccggga catcatacaa nattatttgt acgaacaacg 420
annataaaac acacctcgcg gcancaaana aaaaaaaaaa 460

<210> 84
<211> 323
<212> DNA
<213> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (323)
<223> n = A,T,C or G

<400> 84
tggtggacct tggctctgrg gagctgeegg gaegggatet aaaagactat tetggaagee 60
geggtccaan gcaccttgct ggectaaegg gccccggaac aaaggacacc agc-ccccaa 120
aactgaagee tac-cganac aacaatcct: tigggcagaga cgcccatttt aacaaacncc 180
gtccctgcgc aacaacnaac aatccccggg aaatacegge catgaacntg ctgtctcaat 240
cnancaccrc cctagctgac cgatcatatc gtcccagact accacanacc acaacaaccg 300
acrtcccgta naaaaaaaaa aaa 323
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I

<210> 85
<211> 771 1

<212> DNA
<2l3> Homo sapien

<220>
<221> misc_feature
<222> (1) . . . (771)
<223> n * A,T,C or G

<400> 85
aaactgggta ctcaacaccg agcagatctg ttctttgagc taaaaaccat gtgctgcacc 60
aanagtctgc ncctggctgc tttgatgtca gtgctgctac tccacctctg cggcgaatca 120
gaagcaagca actttgactg ctgtcttgga :acacagacc gcatccrcca tcctaaaccc 180
accgrgggct tcacacggca gctggccaat gaaggctgtg acaccaatgc taccatcttt . 240
cacacaaaga aaaagttgcc cgtgtgcgca aacccaaaac agacctgggt gaaatatatt 300
gcgcgtctcc tcagtaaaaa agtcaagaac acgcaaaaac cgtggctttc ccggaatgga 36 0
accggacata gcccaagaac agaaagaact tgctggggtr ggaggctcca cttgcacarc 420
acgcanggcn tagtgcctat cttat.ttgtg ccccccggac ttgtccaatt nacgaagcta 430
accacattgc atcatantcc gctttgttta acatcacatc naaattaaac tgtatttcat 540
gtcatctata gccr.taggtt ttctgtgctt aaccctctac acnaancttc ctaaactarr 600
tcggcncant gcaanttaaa aattatattt ggggggggaa taaatattgg antccccgca 660
gccacaagct ctc:tcaaaa aaccantaca nccnngttaa acggtnggtc ccnaatggr.t 720
cttgcrttcn antagaaaac ttnttagaac r.attcgaaaa aaaaaaaaaa a 771

<210> 36

<211> 628
<212> DNA
<213;> Home sapien

<220>
<221> niisc_feacure
<222> (1) . . . (628)
<223> n = A,T,C or G

<400> 86
accagcttgc cttacacttt tgaaaagtat tatttttgee caagtgetta tcaactaaac 60
ettgegttag gtaagaatgg aacttaccaa gegaatcage gtgacccttc tegecataag 120
attatcttaa agetgaagee aaaatatget tcaaaagaaa angacrttat tgttcattgt 180
agctcacaca ttcaaagcat ctgaactgta gtttctatag caagecaatt acatccataa 240
gtggagaang aaacagatta atgtcnaagt acgattggtg gagggagcaa ggctgaagat 3 00
aatccggggt tgaaattttc tagttttcat tccgtacacc tttagttnga caccagattt 360
gaaatattaa cgtttacctt tcaatgtgcg gcatcagctg gacccancaa cacccctttc 420
ttccctnggg gaeggggaat ggattategg aaaacggaaa gaaaaaagta ettaaagect 480
cccctccnca gcttctggct cctaccctac cgatttancc agaacaagaa aacattttat 540
caccncccgc ctcatcccca tnaatnaant cctgatgaac aaatccgett ttatgennac 600
ccaaggaatc nagtggnccc nccnttgt 62 a

<210> 87
<211> 513
<212> DNA
<213> Hcmo sapien

<220>
<221> misc feature
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<22j> n » A, T, C or G

<400
tcttctattc
tacaacaaca
agcagcacag
ttctacatgg
aaacacattt
ccacagttca
ggttaaaatg
naacccaacc
taaaancgag

> 87

ctrccagaga
ttacactgtt
tcttaaaatc
caaatcaatt
aac:tcaant
acaacgcagc
etc cgaggat
ctcatgccat
ccccccgttg

gtagttcagc
tatggtttaa
ttatgcttaa
tttaagtcac
tccccctcat
aaaattccca
cctnaatacc
aagcagaagc
aaaaagcaaa

<210> 83
<211> 1844
<212> DNA
<213> Hcxo saDisn

ccctacttac
cacatatggt
aacaagttcc
cctaaaaatt
ataacctcta
rctcacggta
cctcgaacct
acaagtttag
agggaccc

aaatttattg
tcaaaacgta
gcgcaaaaaa
gatttcttcc
tcactatagc
aaccgggttc
caaatgaagg
ctgcattttg

cctgttccac
caatacacca
tgcagataca
tgaaattcaa
acggtttcca
taagcggcaa
ttatggcrat
ctccaaaccg

60
120
180
240
30C
360
420
480
513

<400
gagacagcga
tattttatt^
ggtacttgcc
trccatcttc
agcttatgtg
gaaatagaaa
taaccccctc
ccccagcaac
tagatgtagc
ttgcaggaac
acatagggca
taattttcaa
ccctgcctct
taataatgtt
aacgcagctc
gcaccctacc
tccartattc
accatattca
gctttcaccc
ggtgctcccc
agtgcagcag
ccaccttagg
atcgctcttc
cacgcagcta
atttgaagtt
ccaactcacc
tagtaataaa
aaaaccaatc
Ccacacaaaa
ctctgaacca
aaatttataa

> 95

at:::agcat
tat"ttcga
aaagcaccc*:
tcggcgctgg
tcgaacttgc
tatcacagaa
gaagggatcc
agar.cctgcg
acacatatga
acaaaacacg
acctgtgaac
gtcaaaaagg
aaactaaacg
agg- tagcaa
ntcgagtcat:
ccacctgctt
cttraccgcat
aaacctaaat
agaagggcgt
cccrcctggt
cc^gtgcccc
gggagaagct
ctgctgcngn
acctgtgccc
caaaggtgta
gcgaaatggg
ggccatataa
ttcaggatga
czrgccctaa
tacgtactaa
acaaaagctg

caaaggac tc
gaccccgtcr
gagccgcccg
gaagccatat
cacatctaca
cactcaagaa
atccaaagaa
ttagtctttg
tgcataatga
gcctntctta
acgtattara
gatatggaaa
ccacagccac
aggtctagat
ttctggtcat
acngacattg
ataaaataca
utgtctccgc
ggtcctgaag
accctgacca
cacagatggg
agatcctgcg
ccttcgcttc
ctgcttatgc
ctcaggatcc
aatcctgctg
gagagaaact
cttaaaaacz
gcataaaatc
accataaaca
aaaaaaaaaa

trggcctcag
caaaaaaaaa
gaaaaaggga
acgcgtctrt
.::cacatat
agtrcagtac
aatactccac
aaaacagctc
cgcgtantac
caagcaaaac
agcagcatcc
gggaatcatg
cnaagccttg
gtaccactcc
t.caagacatt
tcctagctga
gagtttnaca
sgatggaatg
gaaagaggtc
ccagaagcca
ggcgctgccg
cagcagcctg
tcaacggggc
atgagggcca
ticaaagcact
cat tgtcaaa
gaaactaaat
gatttgccat
-taaaactgt
gtat aatgcc
aaaaaaaaaa

aaaaagtcgt
aaaaaaaaaa
agnagttgca
tactcaagcc
cctcacaata
aaacaacat"
actgagcccc
ate ctctaaa
gctaacaatg
gggccaatga
cagaaaagta
agtaacctct
aggataacaa
acgcatgcca
caccctcttg
tcacaagacc
tttccctccc
caaagtaacc
cccaaacacc
ggtgctagag
caacaaggcc
gtaagtcccg
tcgctccaca
aactaacaac
ttaaccctgc
ctgcagtgga
gtgtttttaa
gnaaaatgca
actacccgac
gtcacaataa
aaaa

tgactac;::
agaaccacaa
gtagagn"c
aaggggtaca
agagaatrr.c
tcgtgtgczL
ttcctacacg
tgt cage gag
nctgcagacr
ctagaataac
gttggtgaaa
attttttaag
agctcgagag
ccatgaragt
cccacagaaa
atcatcagcc
ttcgtttrcc
aagtgctcgc
ccccaccccg
cagctggaga
ttcaacg-gc
aggaggcccc
gcccagagca
cataaccttc
cgcctaaaac
aaccatgena
atctcaaaaa
tctgcazrrt
gcaccacaca
aacaggcaa-

60
120
180
240 .

300
360
420
480
540
600
650
720
7BC
34C
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1300
1344

<210> 33
<211> 523
<212> DMA

(C) 2000 Copyright Derwent Information Ltd.



WO 99/47674 PCT/US99/05798

<222> (!) . (518)


